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engineers 

agree 


Not on the right wine 
for each occasion — 
nor on methods of V T O — 
but every day. 
throughout the industry. 

Engineers agree 
on Wiggins Connectors. 



"Wiggins 

The aiLihorily on connectors 
Engineered for Reliability 




E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 
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World’s Fastest Navy Fighter 

Proudly wears 
controls 


advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
difierent Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 

Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 
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AVIATION CALENDAR 


May 20-22-1957 Design Engineering Con 
lercnce American Society of Mechanical 
Engineers, Coliseum, New ^’ork. 

May 23-Gnntcr Locser Memorial Lecture, 
Progress and Prospects of Radar Meteor- 
oloev. Dr. David Atlas, Charter Rm.. 
New England Mutual Bldg., Boston. 
Nfass. 

Mav 24-Jnnc 2-22nd Paris Air Show, So- 
ciety of French Aircraft Constructors, 
LeBoniect Airport, Paris. 

May 27-29-National Telemetering Confer- 
ence, Hotel Cortez. El Paso. Tex. 

May 28-29-Annual Business .\itcraft Safet; 
Seminar, sponsored by Flight Safety Form 
dation. Park Sheraton Hotel. New York. 

May 30-]iinc 2— MYight hlemoiial Glider 
Meet, sponsored by Soaring Society of 
Dayton, Cox Municipal Airpott, Dayton. 

June' l-8lh Annual Maintenance and 
Operations Meeting for Business and Ex- 
cciitiw Airctalt Owners, monsoicd by 
Reading .Aviation Service, Reading hfu- 

hine'^T5-FiRrGcneral Aviation Law.Sci. 
dice Seminar, W'ichita University, Kans. 

June 4-5-1957 Biennial Electronic Mate- 
rials Symposium. University of Pennsyl- 
vania, Philadelphia, sponsored by Ins'ti- 
and University 


June 


7— National Symposium oi 
ironic) Production Techniques. 
Hotel, W'ashington, D. C. 
me 8-12-Tcchnical Personnel Rr 

Technical ’cLd 'confeicnee, ! 
tel, Chicago, 111. 


(Elec- 


iS 


Society of .Mechanical Engineers, Shera 
ton Palace Hotel. San Francisco. Calif. 
JunclO-l4-LcctnrcScti(s " 


iversitv College of Engineering! Uni- 
;ity Heights 55, N. Y. 

(Continued on page 6) 



« ACCURATE UNDER )SG TO 2,000 CPS VIRRATION 

• AVAIUBIE IN VARIOUS RANGES PROM — 300’F. TO ISOO’P. 

• RESISTANCE CHANGE OP 100 OHMS OVER SPECIFIED RANGE 

Trans-Sonics Type 1300 Bulb Temperature Pickups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperaiure Pickup is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These Pickups are designed 
(0 withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in irorrarive liquids 
or gases. Their leads can be exposed to temperatures up to 
600»F. and may be detached from Ihe inslrumenl proper 
for shortening or easy replacement. Write for Bulletin 1J70 
to Trans-Sonics, Inc,, Dept, 7. 
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111 






SPECIFICATIONS 

CASE CONSTRUaiON: Slacntaii Slatl 
ACCURACY: ± 1% si Full icala rangii 
PRECISION: ±0.2% s' lull >»!• rsnga 
MAXIMUM CONTINUOUS CURRENT: iO no in 
(o.eroged 

TIME CONSTANT: ton Ihor 2.S iscondi In ogilc 
ENVIRONMENTAL OPERATION CONDITIONS 
PRESSURE: 3000 pils (nl room Isnpeiolurs) 
VIBRATION; 1" douhls onplllude. 0 Is 22 cpi 


For Troniducers, See Trons-Sonics 

^>UA4iA,-So*tiai, 9*ui. 

P. O. BOX 32B LEXINGTON 73, MASSACHUSETTS 
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When it has to he heated 
rely on Safeway 
Woven Heat 
Elements 

. . . and the “it" can be just about anything from a 
simple tray to the curing blanket for honeycomb structures. 

Safeway Woven Heat Elements are custom tailoi-ed 
to fit specialized requirements of many 
applications. A single aircraft, for example, may 
need upwai-ds of 80 different heating and 
de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile launchers, and 
on a wide variety of molds, dies, tanks, 
ovens and dryers in industry. 

If you have a problem that requires heat, 
let Safeway engineers study your 
requirements and— without obligation to you— 
submit an appropriate recommendation. 


For your copy 
of a fact-filled folder, 
write to: 

SflfGWSy 

680 Nvwflold Street * Middletown, Connootlout 


(Ooiitimicd from page 5) 

|unc 7-8— ’llth .tjifnia] Iluiiiccoinitig & Re* 
union, Porks College, KasI St. Loiiit, III. 
June 11-13— 3rd tVcslera Plant Maiiitc 
nance 4- I'liigiiiecriiig Conference, Civie 
Anditorimii, San Piuncisco, Calif. 

June H-Plislics for KIcctronics, N'en ling 
land Section, Society of Platlio Kngi- 
iiecii, Lo'vell Tecliiiological Instihile, 
Lu«ell, .Mast. 

June 17-19— National Convention on Mill- 
Ijiy KIcctronics. Shetaton-Park Hotel. 
\\'asliin|ton, D. C., sponsored b; Imti 
tnie of Radio Kngiiiecrs, 

June 17-20— Kiglith .Ml Women's liiterai- 
tional .Mr Race. Xlc.Mlen, Tcx.-Cnba. l or 
details, write; .Miss Inna Price. F.ntrv 
Chief, 242 W. 8tli St., Miami, Kla. 
June 17-20— National Suminer Meeting, In- 
stitute of the .-Vcrohaiitical Sciences. Bill- 
more Hotel, Los .\ngeles, Calif. 

June 23-25— 29tli .\innial .Meeting. .\>iation 
Oistribninrs & .Mannfaetiireis .\ssii.. 'Hie 
BrnadiniKir. Colorado Springs, Colo. 

/line 24— Soviet N.itinnal .\viation Dav, 
Moscow, 

lime 27-29— 13tli .\iiiuial Mcerin|. Institute 
nf Navigation. Sheiatnn-PaA Hotel. 
Washington, 17. C. 

Inly 2-11— 241li National Soaring Contest, 
Hams Hill, Klmira, N. Y. 

Jidy 6-10-Kleivnth .\ll-Wonicn Traiiseoiiti- 
ncntal .Mr Rare, from Son Mateo Count' 
.kirport, Carlos. Calif., to North Pliiladef- 
pliij Mtport, Pa. 

Inly 10-20-lntetnatioiial British Plastics K\- 
hibition, Olympia London Grand & Na 
tional H.itls, Kngland. 

Inis 12-13-Hritisli Lockheed Iiitcnialicina! 
\eiiibatic Competition, the National .\ir- 
Raees ilbird rniiiid and the King's Clip 
kir Race. Covcnlrv Civil .\crodinine. 
Ba|iiitoii. Kngland. 

I'll' 28— 'Hiiid .\mmal )a;wc .Mr Kair. 
spiiiisored by .kviatiou Committee, Port 
land lOrcgon) and Junior Chamber of 
Comincrcv, Portlaml International .\ir 

Inly 31-.\ng. 4— Klcventli .\imnal National 
Coinention, ;\ir Koree Assn., and .*\ir- 
powei PaiioTania, Sberaton-Park and 
Slioreliam Hotels, Washington, O. C. 

.kng, 6-10— National .kviation Meeting, In- 
stitute of .kcionaiitical Seienexs, U. S. 
Grant Hotel, Sail I7iego, Calif. 

.\ng. 10-11— Xiidget .Mrplanc Races, Osb- 
kosli. Wise. 

.Vug, 20-22- BendiV'Seiiitilla Intenutioiial 
Ignition Conference, aminal mcvtiiig. 
Sidnes, \. Y. 

.kng. 20-23— kk'estern Klectronic Slioir 4 
Comeiitioii, Cmv Palace, San l''iancisco. 
Aug. 2&.28— Gas D}*namics Symposium. 
'I'ransport Properties in Gases at High 
Tcmpciatnics and Pressures, Techno- 
logical Institute, Northwestern Univer* 
sifv. Kvanston. Hi, 

Aug. 31-Scpt. 1— .Midget .Mrplanc Races. 
Kt. kk'ainc, Ind. 

Sept 1-ls— Sixth Intcriiallonal .Aeronautical 
Conference, Royal .Aeronautical Society 
and Institute of the .Aeronautical Sciences. 
Folkstone and London, England, 

Sept. 2-8-1937 Flying Display, Society of 
British .Aircraft Constructors, I'pmbor- 
ungii, Kngland. 
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How many microseconds apart is “almost simultaneous”? 

Here is how magnetic tape gets the answer 


vvnen inmgs nappen m ttie front ot a jet en- 
gine, other ocMiurrences in the rear follow in a 
flash — no pun intended, we mean in a fraction of 
a millisecond, Those who lest jet engines have 
found that magnetic tape recording can be used 
to make a millisecond look enormous — and to 
show even fifteen microseconds as a significant in- 
terval. Transducers in key points in the front and 
rear of the engine feed parallel tracks on the tape. 
The amount of offset betiveen parallel signals pro- 
vides a measure of their relative timing. 


rrum ovi 


- - eyeies. ocivci opeeu v-onrroi noiQS a pre- 

signal on the tape in step with a precision 

time source. At any instant these signals will be 
in phase within a milL'second or less (depending 
on tape speed). 

Maybe you like your data recordings referred 
to tlie time of day. In any of several forms of digit- 
al coding, such information fits nicely on a timing 
track. The time code designates hours, minutes, 
seconds and even tlic milliseconds betkveen. Com- 
mercial equipment is available for search and con- 
trol. It can run the tape quickly 
to any minute and second you 





-1 


Microscopic precision o/ gap atignmeni and azi- 
miilh enables maenellc tape la record exiremel]/ 
accurate track-lo-lrack time relaticms. 




signate — handy if your • 
rmngs accumulate by te 


For time correlation the head stacks on an 
Ampe.x Tape Recorder are like an "electronic 
tee-square." All of the gaps are in line within 
l/10,000th inch. And g.ip azimuth is accurate to 
a minute of arc. Tape moves past the head at 
speeds up to 60 inches per second and multiplies 
the track-to-track timing accuracy accordingly. 
(But consult us at Ampex before you rely on sim- 
ple arithmetical conclusions). 

To read these time differences off in measur- 
able form, the tape is reproduced at a small frac- 
tion of its original speed (l/32nd, 1/lOOth, etc. 
according to machine). It can be recopied onto 
another tape — be slowed down again — and then 
be recopied onto a visual recording on which 
small time intervals are magnified as much as 
10,000 times. 

If to you this particular example is more spec- 
tacular than useful, note that it is only one of 
numerous talents that magnetic tape has in tying 
toMther data and time. Perhaps some of Aese 
others fit your needs. 

Are you interested in reproducing data in pre- 
cise real time? Ampex Servo Speed Control can 
reproduce data with original timing held within 
two parts in 100,000. It doesn’t matter if the tape 
stretches a little, or if your input power fluctuates 


or hundreds of thousands of 
feet. 

If quick, accurate measure- 
ment of time intervals from a 
fractional second to a few sec- 
onds in length are your inter- 
est, magnetic tape recordings 
can make the problem as easy 
as counting to 1,254,391 . . . 
on an electronic counter. A 
series of pulses or sinewave 
oscillations are recorded on a 
time track parallel to the data tracks. As many as 
ten thousand ]>er second can be recorded accu- 
rately and reliably. Electronic counting of these 
pulses measures time intervals to a required pre- 
cision. There is no strain on your patience or your 
eyesight. 


Sm>o Speed Control 
equipment ns used on 
the FR-lOO Recorder. 


intervaie betioeen dina 


If you ore concerned with accurate timing of 
data and would like to know further of magnetic 
tape's advantages, we will be glad to furnish ad- 
ditional information. Others of magnetic tape's 
capabilities will be discussed in this continuing 
series. Would you like copies mailed direct? 
Write Dept. VV-3I35 


FIRST IN MAGNETIC TAPE INSTRUM ENTATION 
934 CHABTxn Stbeet ■ Redwood City, Calitohnia 


Dutriot ogiees scroing all areas of the United Stales and Canadai Foreign Representnlioes In countries around the uorld. 


MAGNETIC 

TAPE 

APPLICATIONS 
BY AMPEX 



Sariai fg.i TOO 



THE INFORMATION 


RAGE IS TVPICAl OF THE 


YOU WILL FIND 


THE NEW AIRBORNE CATALOG 


650 LB. LINEAR ACTUATOR 



THE MARK OF QUALITY 



Aircraft Controls 





Lightweight Barbep-Colman actuators 
chosen lor Herman Nelson portable heaters 

F-102A jets stationed in extremely cold climates have warm air 
supplied to their engines and electronic equipment by Herman 
Nelson portable heaters as illustrated above. To assure depend- 
able operation of the control dampers on these heaters, Herman 
Nelson Division of American Air Filter Company has selected 
compact GYLC actuators by Barber-Colman Company. For help 
on your control projects, consult the Barber-Colman engineering 
sales office nearest you; Los Angeles, Seattle, Fort Worth, New 
York, Baltimore, Montreal. 

CAREER OPPORTUNITIES: Excelleni openings for guolified engineorj. 

Barber-Colman Company 

Dept. Q, 1422 Rock Street, Rockford, Illinois 

Aircroll Controls • Eleetriool Component • Aulomollc Controls • Industrial Insirotnenfs • Air DIsirlbulion Producis 
Sraoll Motors • Ovcrdoors ond Opcrotors • Avoided Products ■ Melol Cutting Tools • Mochine Tools *'16x1116 Mochlnerr 




VERSATILE TYPE 6885 

PRESSURE 
SWITCH 

ONE BASIC DESIGN 
COVERS THE PULL RANGE 
OF APPLICATIONS 





Up U 2, PM it <0 1. CicaMa MIL-E 

2* Dlamcler: Lengtli «H~. Mnintint Brae 


This pressure actuated switch is particularly designed for aircraft, rockets and 
missiles to control electrical circuits whenever the system pressure deviates 
from a specified value. 

Integral vibration isolation between mounting bracket and switch body con- 
tributes greatly to exceptional performance under vibration and shock condi- 
tions. Switch performance remains well within the tolerance limits given in the 
above table. 

The Type 6885 incorporates an enclosed snap-action switch, actuated by the 
movement of a limp diaphragm. External adjustment of the control set-point is 
easy with the unit installed tor operation. Mounting position does not affect 
calibration, nor can pressures above the switch adjustment range deflect the 
diaphragm. The switch is Immune to standard aircraft fluids and to corrosive 
media like oxidizers, rocket fuels, or Mil-O-7808 oil. Only Teflon and aluminum 
contact the pressure medium. 

An alternate Type 6885 Pressure Switch has two independent sensing and 
switch elements inside two housings with a single electrical connector and one 
pressure port. The Type 6885 can also be supplied with two electrical switches 
for double-pole, double-throw, no;i-simultaneous actuation. 

The wide range of operating pressures and functional perfection under vibration 
obtainable with the Type 6885 Pressure Switch recommends it for a variety of 
airborne applications. For engineering counsel, please address your inquiry to 
our headquarters plant, Danbury, Conn. 




MANNING, MAXWELL & MOORE, INC. 

AIRCRAf=T PRODUCTS DIVISION • DANBURY, CONNECTICUT • INGLEWOOD, CALIFORNIA 


OU» AIROtAfT PSOOUCTS INCIUDE. TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE ANB AIRFRAME APPLICATIONS • PRESSURE GAUGES • THERMOCOUPLES 
HYDRAULIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS. 


10 


WHO builds more jet engine 
roller bearings than anybody else? 




contribution 


WHVs* 

1 HY.\TT H.AS THE KNOW-HOW— We’ve engineered and 
produced far more jet engine roller bearings than any 
other supplier— so we’ve accumulated more experience. 


a HY'ATT HAS AN OPEN MIND— We’re used to 
■ working hand-in-hand with aircraft engineers, seeking 
new and unorthodox ways to break "bearing barriers.’’ 


3 HYATT HAS THE FACILITIES— We’ve got plenty of 
tooling to produce what and when we promise- even 
though both schedules and tolerances are tight! 


to aviation 

progress 


To br.de “bMrfAB born'.r." i» a harry, call HYATT for ti.fpl For >ize ranges 
and load rolings of HYAH Aircraft Bearings, request Catolog A-56 
from Hyatt Bearings Division of General Motors, Harrison, N. J. 



E WIDE WORLD” ' 


YXWT 


'Hy-koil mcAKiniGS 


FOR AIRCRAFT I 


WDUSTRV 



any way 
you look 
at it* 


it’s the Super Ventura 


Yes, any way you look at it, it's the 
Super Ventura. Look at all the 

Executive Airplanes available . . . 
compare feature by feature . . . speed, range, 
cabin luxury, single engine 
performance, safety, price and every 
other comparative aspect . . . 
you will find the Super Ventura 
the finest available. 

Any way you look atit... 

it's the Super Ventura. 

For further information, write or call 

Charles Bye, Sales Manager 






Sellsntt itn'nggnl rfgmondl On AMri-SUtAl^tlNE WARFARE plants, ntw sytitm tllmiaolts OIRECFIONAl 
el MISSIIES. lee. GtSO ginbal trier end Ittds tiiei.litt hteding inlermollan. 


NEW! BENDIX 2-GYRO ALL-ATTITUDE CONTROL 

basic reference for today’s needs— 
saves 50% on cost and weight 


ADVANTAGES 
OF BENDIX 2-GYRO 
All-ATTITUDE CONTROL- 






This new 2-gyro system was specially 
developed by Eclipse-Pioneer to fill to- 
day’s critical need for a low-cost master 
control reference combining vertical and 
directional gyros in continuous, high- 
precision performance through all atti- 
tudes and altitudes. 

Extensive performance tests show the 
Bendix system’s accuracy holds during 
rolls of 360® a second, loops of 80° a 
second and other high-rate maneuvers. 
Under test the new system has withstood 
lOG of vibration on its two horizontal 
and 1 vertical axes. Azimuth drift rate 


is 1° per hour maximum. Vertical drift 
rate is !4® per minute maximum. 

Bendix 2-Gyro All-Attitude Control 
will fully satisfy performance require- 
ments in 90% of today’s applications- 
And it offers the additional advantages 
of being half the cost and weight of 3- 
gyro systems. 

This new 2-gyro system will be of in- 
terest in both commercial and military 
fields. Ask for details. 




I, MORE RCUAILE, lONCER 


MEETS^IE QUIRE MENTS 


Eclipse-Pioneer Division 




Armo penetration systems provide 
for top mission effectiveness. If you 
are interested, contact Arma . . . 

Garden City, N. Y, 

A division of American Bosch Arma Corporotion. 



We’ll ship TIMKEN' 52100 steel tubing from warehouse 
stock within 24 hours after we get your order! 


N ext time you have a rush hollow pans job, 
call OQ us! Timkeo*^ 52100 steel tubiug is 
ideal for making hollow pacts— and we'll ship 
it quickly. Order less-thao-mill quantities of 
52100 tubing today, and it'll be on the way 
tomorroui. 

Timken 52100 steel tubing ranges in O.D. 
from l" to lOli". It’s a through-hardening steel 
in moderate sections, can be heat treated to file 
hardness, tempered back as you desire. Quite 
often, Timken 52100 steel tubing can be sub- 
stituted for costlier steels. 

That's why it’s so widely used— in aircraft 


parts, ball bearing races, pump parts and 
plungers, collets, bushings, spindles, grinding 
machine pacts, precision instruments, dozens 
of other parts. 

We're America’s pioneer producer of 52100 
tubing, and the only company that makes 52100 
steel in tubing, bars and wire. We can assure 
you of uniform quality from tube to tube, from 
heat to heat and from order to order. 

So, if you're in a rush for less-ihan-mill quan- 
tities, write, wire or phone: The Timken Roller 
Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TIMROSCO”. 


TIMKIN-STEEl 


SPECIALISTS IN FINE ALLOY STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 






missile outbound 


HALLAMOR 


Small as a portable radio... l,-6th the siaeof a conventional vacuum tube 
unit of equal capacity... the Hallamore "Iron Autopilot." now in quantity 
production, amplifies guidance signals to provide positive impulses directing 
the missile along its flight path. Similar solid state devices are under 
constant study and development by Hallamore's Magnetics Group, providing 
the answers to difficult space and environmental problems encountered 
in the nation’s missile program. Hallamore Electronics performs contracts 
for the United States armed forces and for prime contractors in the fields of 
missile ground support and instrumentation systems, audio and visual 
communications systems, electronic components, and magnetic products. 

ELECTRONICS COMPANY 


a ilu is 


ojlhf SIECLER CORPORATlOy 





Canadair engineers required a light weight, compaet, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 
because it excelled in meeting these qualifications. 
The experience of 40 years’service to the aircraft 
industry, coupled with knowledge and facilities 
for both electrical and mechanical power transmission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 



(s in our Aircraft D 


Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 182, Lynwood, California. 
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Wants New Agency. End to CAA. . 

werful Federal Aviotion Agency would i 
economic regulatory powers. 


ittles to Escape Subsidy. . 



Charts Offer “First Pass” Design Check 78 

► Design manual devised by Convair engineer end published by 
Aviation Week in full provides useful tool. 





sill-;; I 








Pneumatic De-Icers keep radomes clear 
without distorting radar signal 



G ant bulges distinguish the Navy's 
Lockheed WV-2, a viia] link in our 
'early warning'' defense system. Inside 
the bulges and in the nose are more than 
six tons of powerfuL sensitive radar 
equipment. 

Ice building up on the large exposed 
areas of these radomes can foul the radar 
signal. But lightweight B.F.Goodrich 
Pneumatic De-Icers, operating with 
compressed air, allow the radar to scan 
effeaivelyat all times, with no excessive 
loss of radar energy. B.F.Goodrich 
De-Icers also protect radomes from 
abrasion, erosion and hail damage. 


Pneumatic De-Icers ace also on wing 
and tail leading edges giving the WV-2 
complete B.F.Goodrich protection 
against ice hazards. 

COMMERCIAL AIRLINERS, TOO 
B.F.Goodrich Pneumatic Radome De- 
Icers, in constant use on military early 
warning planes, are now being adopted 
for commercial airliners, too. Whether 
you have aircraft in the design stages 
or in actual use, B.F.Goodrich Aviation 
Products engineers will be glad to show 
you how Pneumatic Radome De-Icers 
assure greater efficiency of radar 
equipment. 


B.F.Goodrich Aviation Products 

a division of The S. F. Goodrich Company, Akron, Ohio 
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EDITORIAL 


New Federal Air Agency Needed 


The final report of Edward P- Curtis, special aviation 
facilities planning adviser to President Eisenhower, 
strikes straight to the heart of the problem that has 
doomed all of the many postwar efforts to modernize 
the federal airways and traffic control system to failure. 
The cause of these many failures has been the dispersion 
of authority and responsibility throughout several federal 
agencies. Any effort to solve the traffic control problem 
inevitably bogged down in this morass of official red 
tape and bureaucratic buck-passing. Mr. Curtis states 
this fact in much more polite and diplomatic terms but 
this is the essence of what he means. 

The Air Coordinating Committee was established in 
1945 to try to solve this problem by providing an inter- 
departmental government council to make decisions on 
broad aviation policy and specific wrangles between agen- 
cies. However, ACC action can come only from unani- 
mous decision and any single agency can use the veto 
power just as effectively as the Soviet Union in the 
United Nations Security Council. ACC has solved 
many minor aviation problems, but has been impotent 
in the face of any major issue that involved interdepart- 
mental conflict. 

New Agency Proposed 

To solve this vexing problem, Mr. Curtis recommends 
creation of a new and all-powerful Federal Aviation 
Agency, details of which are described on page 26. This 
new agency, headed by a civilian but staffed by both civil 
and military aviation experts, would have full authority to 
implement federal aviation policy on air traffic control, 
navigation and safety regulation. It would also be the 
sole place where responsibility for getting these jobs done 
promptly and efficiently could be fixed. Like Mr. Curtis, 
we regard the growth of the federal bureaucracy with 
antipathy. But we must agree with him that this is a 
case where creation of a new federal agency is not merely 
desirable. It is mandatory. 

Aviation has struggled with the current hodge-podge 
of dispersed authority and responsibility for ten veais 
without making any substantial progress on the major 
problems that are restricting its growth and imperiling 
its safety. There is no hope in such debating societies 
as the Air Coordinating Committee, well-intentioned 
though they may be. Nor is there any hope as long as 
aviation policy is stifled under several layers of cabinet 
level bureaucracy and denied an independent voice to 
state its needs and offer its services to the American 
people. 


We recommend that everybody concerned with avia- 
tion read the following passage taken from Mr. Curtis’s 

“The United States is becoming more and more an 
air community. During the last several years our national 
strategy has come to rest essentially on air power in its 
widening manifestations. The industrial skills devoted 
to air technologies now comprise the largest single pool 
in manufacturing. 

“The airplane has become the prime mover of our 
population in its circulation over distances beyond 200 
miles. 

"These developments are changing the American way 
of life, our habits of work, our national outlook. If 
they are given room to follow their logical evolution 
they may well provide the principal sustaining elements 
to our social and economic well being as well as our 
national strength for years to come.” 

Clearly a technology that offers such potential in our 
national structure deserves an independent voice and 
a proper stature in the councils of our government. 

There may be many minor points of difference among 
the various elements in the aviation spectrum regarding 
just what the new Federal Aviation Agency should do 
and how it should he done. There is a fine forum for 
these discussions before the proper Congressional com- 
mittees. 

Unified Supporf Needed 

But all elements of aviation should get together 
now and support wholeheartedly the concept of the new 
Federal Aviation Agency as recommended by the Curtis 
report. For it will at last provide the proper sort of 
framework within which all of tire elements in aviation 
can resolve their conflicts and push forward together in 
the directions that are vitally necessary to the proper 
growth of airpower and the economic health and inter 
national position of our country. The only alternative 
is another decade of chaos, muffed opportunity and 
artificially restricted technology. 

We will have more to say later about the other de- 
tailed problems covered in h4r. Curtis's report. For the 
moment we would like to put on the record a resounding 
“well done" for Mr. Curtis and his staff who tackled 
their task with keen technical insight, threaded their 
way surely through the labyrinth of government and had 
the courage to face the issues squarely and present a 
positive blueprint for aviation progress. 

—Robert Hotz 
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TITANIUM SKTION AT CHANCE VOUGHT AIBCRAFT. 

saves weight-boosts performance 
in the CRUSADER . . . 

Chance Vought’s sleek Navy fighter, the 
F8U*1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively. 
Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 
demand high-strength titanium alloy sheet. 
REM-CRU which developed many of 
successful alloys now in use. and estab- 
lished the manufacturing techniques 
which led to tonnage production. 


You can depend on REM-CRU for 
all standard mill products ... in a wide 
variety of sizes, shapes and grades, 
including high-strength, weldable alloys. 
Rciii-Cni Titanium, Inc., Midland, Pa. 


REM-CRU 


, A-2 lor ll,p RcmXru Rer. 


TITRNIUM 


WHO'S WHERE 


In the Front Office 

Tohn Carter, president, Fairchild Carriers 
and Instrunrent Cosp., Syossct, N. Y. Mr. 
Carter succeeds Sherman M. Fairchild, foun- 
der and board chairman. 

B. Ctscel, cscnitlve vice president and 

E raeral matuett. Electronic Specialty Co- 
os Angeles, Calif. Also: Wflliam 8. Mar- 
tin, chief engineer and product manager, KF 

' John M. Robii^, executive vice presi- 
dent. De\'ilbiss Co- Toledo, Ohio. Also: 

and Edward J, Etzcl, vice president-pmehas- 

IlooVci Electrochemical* Co., N^ia Falls, 

N. V, 

Alfred I. Shennan, vice president-manu- 
facturing, Monarch .Machine Tool Co., Sid- 
ney. Ohio. 

Gene Lowe, vice president-manufacturing, 
Benson-Lchnet Corp., Los .Angeles, Calif. 

Honors and Elections 

Charles E. Beard, president of BraniR 
International Airways, has been honored by 
the Peruvian Government with the decora- 
tion Order del Mecllo. 

Sq. Leader Robert T. Heaslip of the 
Rural Canadian Ait Force Iras been named 
1956 winner of the McKee Trans-Canada 
Trophy, major Canadian aviation award, for 
his work on helicopter operations during 
construction of the Mid-Canada radar want- 
ing line. 


Changes 


nrairufacturing manager, 

.Arthur E. Millet, director-research. Scotl 
Aviation Corp., Lancaster, N. Y. 

Raymond D. Gaynct, manager-engineer- 

Inc.. ^ .Angeles, Calif. 

Charles D.^nis, general manager, Utica- 
Bend Corp., Division of Curtiss- Wright 
Coip- Utica • ■ • 


. Douglas Wilst 


I charge 


S Div 


ireh and d 
on, Elastic 
I, Elizabeth, N. 


Nut Corp. of A 

Dr. J. Victor Hughes, associate scrennst. 
Scientific Research Slafi, Republic Aviation 
Corn., Farmingdale, N. Y. 

Cbarles R. Shange, chief engineer, and 
Anthony C. Fuglist, assistant chief engineei. 
Tulsa Division, Douglas Aircraft Co., Inc„ 
Santa Monica, Calif. 

John P. Meldmm, manager-production 

cra^ Engine Division, For^ Motor Co-, 
Chicago, III. 

Charles S. Ames, chief project 
Atlas ICBM, Astronautics Divis . .. 
vair. Division of General Dynamics Corp.. 
San Diego, Calif. Lloyd Munson success 
Mr. .Ames as chief design engineer. 


engineer- 


INDUSTRY OBSERVER 

► I’itst test firing of the Atlas intercontinental ballistic missile from Patrick 
AFB, Fla., is scheduled for Mnv 29. Current biggest problem facing engi- 
neers working on the Atlas and Jupiter projects at Patrick is fuel slosh. 

^Possible successor to titanium in the high-tempeiatuie field has been 
developed by Dow Clrcmical Co. Designated magnatlrorium, the material 
has a magnesium base, contains thorium. 1% zirconium. North 
American Aviation, Inc., is reportedly considering extensive use of magna- 
tliorium in its new A^)-l jet attack bomber. 

► Latest missile battle between USAF and the Army involves rival systems 
for defense against the intetcontincntal ballistic missile, USAF Wizard 
system developed by Convair and Radio Corp. of America is being pitted 
against the Amir ’s anti-missile concept developed by Bell Laboratories in 
an evaluation by Pentagon's Weapon Svstem Evaluation Group and Wil- 
liam M- Uoladay. successor to Eger Murphtce as Defense Secretary AA'ilson’s 
chief adviser on missiles. (For USAF, Arm;- positions on anti-missile 
potential, see page 30). 

► Ryan Aeronautical Co, has designs for a tiigh-pcifoniiance, supcisrmic 
Vertijet fighter or fighter-bomber as a successor to its X-13 jet VTOL test 
aircraft. Unlike the X-13 (see page 64), the aircraft would have all the 
outward appearances of a conventional fighter. Ryan engineers say it 
would have a turning radius of approximately one-fourth that of current 
fighters, could reach a 15,000 ft. altitude in the same time it would require 
a conventional jet to become airborne. 

►Convair Missile Division at Pomona has developed an infrared infantry 
weapon capable of being transported and operated bv one man for use 
against targets such as tanks and low-fiying aircraft. Designation is Redevc. 

► Mirror landing system has resulted in a sharp decline in Navy's aircraft 
accident rate at sea. One official estimates that the accident factor at sea 
is down almost one-third of what it was in the best year before the system 
was introduced. Overall, Navy inrproved its accident record by 13% during 
Fiscal 1956. Of the total, 58% were attributed to pilot error, 2.4% to 
maintenance personnel, 1,2% to supervisory personnel. Material failure 
was blamed in 35.9% of the accidents. 

► Air Force plans to cut outlays for expansion of industrial ballistic missile 
facilities by S70.9 million during Fiscal 1958. from S84.5 million in Fiscal 
'57 to 513.6 million. Industrial expansion program for aircraft nuclear 
propulsion facilities is also down, from S42.2 million to S14 million. On 
other facilities, USAF plans to spend S87.4 million in the aircraft and 
missiles field, $66.5 million on engine facilities. 

► Navy has further sliced its order for the Douglas F5D Skvlanccr. Con- 
tract now calls for onlv four aircraft. Original order for 19 was first cut 
to 11 (AW Feb. 25, p.84). 

► Cabin mockirp of a Martin P6M ScaMaster has been shipped to Naval 
Ordnance Test Station, China Lake, Calif., for sled tests of the ejection 
scat system. SNOR'l' track will be used, and 11 runs are planned for 
nest month. Twenty-four rockets will propel the mockup. Ejection svs- 
tem successfully freed four Martin employes while ScaMaster was begin- 
ning an inside loop in crash of the second expcrimcnhil modd- 

► Tesb of many materials— over 100 specimens— under temperatures of 
mote than 4.000F— have been made for the U. S. Armv at Redstone Arsenal 
through the use of a rocket exhaust. Publication of the findings is uncertain 
because no government agency wants to bear the cost. 

►Boeing B-52 consumes S330 worth of fuel and lubricating oil per living 
hour. Fuel, oil costs for Convair's B-58 arc $174; for the B-36 are %TlT, 
the B-47. SI98; KC-135 jet tanker, 5232. 
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This warhorse doubles as a pack mule! 


Tile Fairchild C-123 Assault Transport is 
DOW doing double duty. 

In combat maneuvers, it demonstrates day 
after day how it can operate out of pastures 
and clearings barely large enough for light 
planes; and on logistical missions, it has 
proved itself as a highly efficient bulk cargo 
and troop carrier. 

Recently, in Germany, 30 C-I23’s moved 
11,000 men and 2000 tons of equipment dear 
across Bavaria ... in an even five days. 


An agile combat vehicle, or an economical 
transport plane at will— the C-123 is in large- 
scale service all over the free world. 

It embodies the performance, the reliabil- 
ity — the unlimited usefulness which dislin- • 
guish aircraft designed and built by Fairchild. 

FAIRCHILD 

lIBCIIAFT DIVISlOK • HACiASTOWH 10. MIBUtllll 


Washington Roundup 


Military Pay Raises 

Legislation designed to raise the pay of skilled military 
personnel along the lines of the recommendations of tlio 
Defense Advisory Committee (sec page 34) have been 
placed in the congressional hopper despite Bureau of 
the Budget opposition. 

Measures nave been introduced by Sen. Stuart 
S'-mington (D.-Mo.), member of the Senate Armed Serv- 
ices Committee, and by Rep. James Van Zandt (R.-Pa), 
member of the House Armed Services Committee, 

Noting that Ralph |. Cordincr, committee chairman 
and president of General Electric Co., has estimated that 
his proposed revision of the military pay structure would 
save S5 billion annually by encoura^ng career service and 
reducing turnover and training costs. Symington declared; 

"Here then is a program, undertaken at the administra- 
tion's expense by one of our greatest business managers, 
developed bj' experts, approved by the Secretary of De- 
fense, members of the Joint Chiefs of Staff, and the 
Service secretaries, submitted to the Bureau of the Budget 
and pigeon-holed— despite the fact it does not require 
one cent of new appropriation in the present budget and 
vet gives promise of markedly improved national defense, 
n ith fewer people, and at less cost." 

'Peril-Point' Budget 

Defense Secretary Cliarlcs E. Wilson and his new 
deputy, Donald A. Quarles have taken a cue from the 
White House and are taking to the stump witli speeches 
in defense of the budget. 

Wilson told a Houston, Tex., audience his budget “is 
well within the capacity of the country to pay and will 
not in itself damage the economy ... a good case could 
be made for increasing it somewhat ... I have tliouglit 
mv taxes were too high for 25 years, but I haven’t 
squawked about it ... in my opinion it is a peril-point 
budget and should not be cut. 

Quarles, more austere and less colorful, spoke in Vir- 
ginia. Said he: . . The military budget as it stands , . . 

isn’t large enough to provide all tlic things military people 
would like to see us provide as a means of maintaining 
(our) relative (deterrent) position . . . our requirements 
for protection arc very much broader than merely the 
creation of an ait atomic retaliatory force. - . . We must 
also protect ourselves against nibbling operations and 
against the covert tactics of infiltration and subversion 
. . . this is why we have a military assistance program." 

Skyrocketing Vanguard Costs 

Elevation of William M. Holaday to a post as the 
Pentagon's new missile czar is significant mainly because 
of the supervision he has been given over the Vanguard 
earth satellite program, previously operated more or less 
as a Navy show. 

The reason: Defense Secretary Wilson wants to keep 
a closer eye on how the money is spent, before the 
spending goes h%her than Vanguard’s orbit. Thu.s far, 
the project has cost S57 million, $37 million of which 
came out of the defense budget. Expenses will hit $65 
million by the end of August, and there are hard-shelled 
skeptics who say the total after another and necessarv 
IS months may hit S200 million. 

None of this is for a weapon system’s development, 
.and Wilson is opposed to using his money for this kind 


of research or technological thalry with the Soviets. 
Holaday, an assistant to Dr. Clifford C. Furnas when the 
latter sened as Assistant Defense Secretary for Research 
and Deielopmcnt, will watchdog the Vanguard. Despite 
Navy denia'is. the project has not been progressing as 
fast as expected. 

It is greedy for talent and facilities in addition to dol- 
lars and is committed to a tight schedule. If Vanguard 
works, it must do so before tlic end of 1958. 

Research and Development 

U.S. Chamber of Commerce’s ciie^ctic drive on 
Capitol Hill to have all research and development funds 
allocated to the Office of the Secretary of Defense is 
being opposed with equal energy by the three services. 

claiming that such a mosc svould open the way for 
a major saiang in the defense budget, the Chamber re- 
ported to House Appropriations Committee; “There arc 
now, in effect, three competing programs, based not so 
much upon research to improve the technology of 
weapons as upon the desire of each service to prove that 
it should assume the principal strategic and tactical 

Air Force retorted in a report to the committee; “The 
.nssignment of all research and development funds to the 
Secretary of Defense would only delay the execution of 
a research and development program and would degrade 
its management efficiency. 

By virtue of its organizational location in the structure 
of the fedetal government it would be impossible for the 
OSD to provide the detailed management needed to 
conduct a dynamic military research and development 
program. 

It also would create complex administrative problems 
in the command and administration of research and devel- 
opment facilities.” 

Off Again 

Despite prior assurances to the contrary, there was no 
meeting of the Defense Science Board on May 15. Tlie 
originally scheduled session of top research experts was 
called off when they found that Assistant Defense Secre- 
tary Frank D. Newbury did nof appear to wanf their 
advice (AW April 15, p- 26). Two weeks later, following 
public disclosure of Newbury’s rift with the board, he 
submitted his resignation, insisting that the scientists 
would meet on Mav 1 5 and that the agenda was ready 
(AW April 29. p. 27). 

Now the session has been canceled again, pending 
selection of Newbury’s successor. Board probably wifi 
not convene until next fall. 

Army Plans 

Amiy planning calls for a total of 6,038 aircraft during 
Fiscal 1958-5,156 on hand and 882 on order. The total 
dollar volume is $489.5 million; $367.7 million for air- 
craft on hand, $121.8 million for aircraft on order. This 
compares with; 

Fiscal 1957—5,722 aircraft costing $433 million, 4,504 
on hand and 1,218 on order. 

Fiscal 1956—4,972 aircraft costing $366.8 million, 
3,628 on hand and 1,344 on order. 

—Washington staff 
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Curtis Wants New Agency, End to CAA 


All-powerful Federal Aviation Agency would absorb 
CAA, coniine CAB to economic regulatory powers. 


Washington— Fomiation of an all- 
|)on-etful FedetJ] .Asiation Agency lliat 
nonld absorb Ci'il Aeronautics Ad- 
ministration and strip Cisil Aeronau- 
tics Board of all but its economic regu- 
lators poners has been recommended 
by Presidential assistant Edward P. 
diirtis. 

In his final report presented to the 
W'hitc House last sseek, Curtis called 
for an end to the oser-complo; struc- 
ture of present aviation agencies and 
for elosa cooperation between civil and 
military as iation. 'ITie sweeping recom- 
mendations for a complete reshuffling 
of present aviation functions include 
the replacement of the Air Coordinat- 
ing Committee with an aviation policv 
council, as advisory group to the pro- 
posed Federal Aviation Agencs-. Tar- 
get date for the program is 1960- 
Tdsk Completed 

The report of the Aviation Facilities 
Planning Group headed by Curtis is 
the result of studies conducted since 
I'ebtuary, 1956. under instructions 
from President Eisenhower. List 
month, the group issued its recom- 
mendations for an air navigation and 
traffic control svstem that is incorpo- 
rated in the final report (AW' April 29. 
pp. 38 & 39). His task completed. Cur- 
tis is expected to move out of his iob 
within the next six weeks. 

Specifically, the Curtis report in- 
cludes these recommendations: 


• Immediate formation of an interim 
Airvays Modernization Board consist- 
ing of a chairman appointed by the 
President, a Defense Deparhnent and 
a Commerce member (AW April 8, p. 
26). Tlie Board will conduct tests and 
studies for the development of an air- 
ways system that will serve both nvili- 

A bill to create the Boat^as an inde- 
pendent agenev’ is now before Con- 

t'c^lion of a permanent independent 
agency, the Federal Aviation Agenev, 
headed bv’ an ’’outstanding'’ civilian 
and staffed by both ntiltbrrv and civil- 
ian personnel The agency would con- 
solirlate all management functions nec- 
essary to support the conrmon needs of 
military and civil aviation, ft would 
incorpoiatc the activities of the pro- 
posed interim Ainvavs Modernization 
Board which would then be dissolved. 

• Head of the agency would be directly 
responsible for the development of ma- 
jor U.S. aviation policy and long-range 
plans of implementation as well ns sup- 
porting budget requests. CAA would 
be absorbed by the agency, but FA.\ 
would not interfere with the economic 
regulatory powers of the CAB not the 
basic functions of the Departments of 
Defense and State and other interre- 
lated agencies. 

• Assignment of all U.S. airspace will 
be the responsibility of FAA. 

• Accident investigation functions will 


be removed from the CAB and placed 
under the jmisdiction of FAA. 

♦ Civil Air Regulations will be tr.ins- 
fetred from the CAB and CAA to FAA. 

Curtis warned that the cost of his 
proposed long-range program would ex- 
ceed the present level of expense foi 
government aviation functions- In this 
regard, he cautiously approached the 
ticklish problem of user charges and 
suggested that "in practice, if not in 
law, the airway user charge is alteadv 

Gasoline Tax 

He reasoned that the existing two 
cents federal tax on aviation gasoline is. 
in effect, a user charge and urged that 
prompt legislation be enacted to classify 
it legally as such. Tlie gasoline tax on 
motor vehicle operators which is now 
treated as a highway user charge under 
the Highway Revenue Act of 1956 was 
cited by Curtis as an example of a 
ptc^r application of fuel taxes. 

Curtis admitted that an accurate 

tional use of airways is difficult to at- 
tain. Lick of relationship between co.st 
of airways operation and benefits to the 
individual user further complicates the 
problem of arriving at an equitable 
charge for services, he said. 

High rate of fuel consumption on jet 
tran.sports may prevent an aaoss-thc- 
board fuel tax from being a fair user 
cliarge, he said. He also noted that 
"there is a need for assuring coordina- 
tion between the government’s e.xcai- 
tivc function of financing the airways, 
on the one hand, and its regulatory 
function of controlling airline fares, on 
the other" in assessing caramon cat- 


Plan for User Chorges 

Curtis’ recommendations for lian- 
dling the user cliarge issue: 

• Adoption of tire two cents as a user 
charge. If some other method is ap- 
plied for charging user fees, then the 
existing tax should be repealed. 

• Prompt consideration should be given 
to an orderly increase of existing user 
chaiges. Curtis suggested that the fin.il 
decision on the method of iiictcast 
should be made after the Commerce 
Department completes the studv it is 
presently conducting on the issue. 

• Continuing attention should be given 
to problems associated with the Tong- 
tangc aspects of the user charge pra- 

{ ;rani and procedures should be csfab- 
ished to assure coordination between 
tba nscr charge plan and the regulation 

Curtis commended the Air Coordi- 
nating Committee for its past activi- 


Curtis Proposal Reaches Senate 

WashingtoD-Senate Commerce Committee is expected to approve legislation 
establishing the Ihtce-nieniber .Airways Modernization Board proposed by Presidential 
Assistant Edward P, Curtis (AW April B, p. 26) as "a step fonvaid" in developing a 
joint nu1itary-civi1 air navigation (acilities pfogram. Tlie Board would be composed 
of the secretaries of Commerce and Defense or their representotives and a chairman 
appoirrted by the President. 

Major objection of committee members is that there is no leqiiiremcnt on the 
part of either the Secretary of Commerce or the Secretary of Defense to put the 
board’s proposals into operation- Curtis agreed that “no one short of the President 
can tell the Secretary of Comnierco or the Secrctaiy of Defense to do something 
they don’t ivant to do," 

However, Sen. Warren Magnuson (D.-Wash.). chairman of the committee, said 
the tbree-man board, with statutorv aiilhnritv and its own funds, would at le-jst be 
a step forward from the gciicially stalemated Air Nav^tion Devebpment Board 

Brichcr (R.-Ohioi. ranking Republican on the committee, said the board is "the 
best possible solution to a difficult matter." 

Thus far. however, the House Commerce Committee has been antagonistic toward 
the plan (AW April 22, p. 40). It also is being opposed bv the .Air Line Pilots 

effect on his own say so. 
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First F-105 Flight Photo Reveals Design Detail 


Details of Republic F-105B ’I'hiindetcbicf 
masked out bv retoucher's brush in its 
first picture (AW Mar. 25. p. 27) ioclude 

for Piatt & AVhitncy J75 hiibojet engine 

painted oat in earlier view. Dorsal fin was 
shown, however. Intakes are in wing toot 

zontal splitter, outboard fence fairing into 
fuselage to form triangular shape. Area-rule 
fuselage is 60 ft. long with weapons bay in 
bellv under wing carry-througb. Spn of 
tilin', swept wings is 30 ft. F-105 is designed 
as a weapons system capable of missions 
either as a fighter-bomber or interceptor. A 
photu-recoonaissance version alsu is being 
produced. Flight program has begun at Re- 
public’s Fatmiiigdale, N. Y., plant. For first 
pictures of J75 powerplant, turn pagc- 
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tics ID solving ''litcnilly thuusimds'' oF 
conflicts but added that most such 
eases were on tlie local level. “Neither 
the major policy ptobicms nor the neccs- 
sars' fornard planning base received at- 
tention comnicnsiiratc with the rapid 
expansion oF U.S. aviation.” 

Curtis urged that the ar iation polics 
council, uiiich he wants to succeed 
ACC. serve as a communications Fun- 
nel to the I'AA from other interested 
agencies on national aviation police'. 

Curtis described the consolidation oF 
]>rcscnt military and cis'il air traFRc, 
navigation and communications system 
as a major step in modernizing the air- 
nays. "Under joint management, a 
considerably greater degree of safe han- 
dling of air traffic could bo realized, 
and undoubtedly some economv in eost 
,is well," he said. 

Appointment by the President of a 


s|>ccial assistant to implement tlie air- 
ways plan and prepare poliq and legis- 
lation prior to the organization of FA.A 
was proposed by Curtis. Tlie special 
assistant would seexe as a non-voting 
member of ACC during the interim 
|)crind and would develop a plan to find 
solutions to the many serious prob- 
lems facing aviation in addition to the 
airways systems problem. 

Curtis raid preparation of legislation 
and coordination of all functions into 
the new agency can be accomplished in 
a maximum of three venrs. 

The special assistant will determine 
the maximum number of operating 
agencies engaged in air traffic control 
that can be consolidated within the 
I'cdoral Aviation Ageiicy. 

Cnrtis said the special assistant should 
also study weather services and deter- 
mine clearly-stated aviation require- 


ments and the best ways of supporting 
and strengthening these services. 

He called for tlie development of 
policies tliat would establish clearer 
standards on the need and use of radio 
frequencies; asked for a "rapid re-inven- 
tory" of allocated channels and urged 
that obsolete channels be recaptured 
and reassigned to new uses immediatelv. 

Curtis criticized present accident in- 
vestigation procedures because of lack 
of a CAB field staff sufficicntlv large or 
competent to anticipate potential acci- 
dents and recommend preventive meas- 

He charged that investigations were 
conducted at "a very slow pace” and 
said that specific follow-up is "not a 
clear, responsible action assumed by 
any one agency.” He warned that re- 
sponsibilities in the accident investiga- 
tion field arc “diffuse" and that lessons 
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learned from ait accidents that reveal 
outniodcd safety regulations do not re- 
sult in prompt corrective action. 

Hc said the Federal Aviation Agency 
should handle all accident invcsb'ga- 
tions and should be responsible for air 
operations, modernization of the air- 
ways. safety rule-making and enforce- 
ment. The agency, he added, also 
should be respon.sible for the “investi- 
gation of military air accidents involv- 
ing civil-military aircraft or civil prop- 

Curtis called the division of respon- 
sibility between the CAA and CAB in 
Issuing and administering safety regu- 
lations an "unusual situation” since it 
is normal pcaeticc for a single agciicv 
to create and enforce regulations. 

He said neither the CAA or CAB 
lias accepted leadership in adjusting 
regulations to accommodate higti-pcr- 
fonnance aircraft. He emphasized that 


Los Angeles— First public reaction of 
eight industry and military groups to 
the airways plan proposed bv Presiden- 
tuil special assistant Edward P. Curtis 
indicated general agreement with the 
proposals, subject to a number of quali- 
fications. 

Members of tlie Airspace Users Panel 
who spoke officially tor their organiza- 
tions last week at the joint spring svm- 
positun here of Radio Technical Com- 
mission for Aeronautics and Institute 
of Radio Engineers were Col. L. S- 
f.ightner, USAF; Capt. G. Van A. 
Graves, U. S. Coast Guard; Max Katant, 
Aircraft Owners and Pilots Association; 
\\'illiam K. Lawton. National Business 
Aircraft Association; Col. Eric Osborne, 
USA; H. I. Rothrock, USN; J. D. 
Smith, Air Line Pilots .Association; C. 
!'. Timmerman, Air Transport Associa- 


Agree in Principle 

All members of the panel agreed in 
principle with the proposed airwavs 
system, each noting their areas of quali- 
fied endorsement. 

Liglitner said USAF concurrence es- 
pecially notes the Airwavs Moderniza- 
tion Board's power to select particular 
hardware to carry out the common 
system. The Air Force representative 
also noted that USAP' programs in the 
field will be handed to the board as wilt 
tliose of other services, reducing dupli- 
cation of effort aod expenditures. 

"Anything which furthers cfficiencv 
and adeqtiacv of air traffic control will 
be helpful to USAF." 

S|ieaking tor the Coast Guard, Capt. 
Graves said any equipment which wvil 


Civil Ait Regulations should be issued, 
written and amended in the name of 
the head of FAA who should assume 
full responsibility for them. 

Curtis said he was unable to place a 
"price tag" on the long-range program 
but pointed out that the Airways Mod- 
ernization Board will be responsible for 
developing the program in detail for 
normal budgetary review by the Presi- 
dent and Congress prior to the organi- 
zation of FAA. 

Airports, he said, should be spon- 
sored by local governments with the 
federal government participating. 

Here is how Curtis defines the FAA: 
" riic new agency is intended to cen- 
tralize the responsibility for poliev'. 
operations and modernization of this 
(ait) national service so as to permit a 
safe cxransion of aviation to meet the 
demand of the public and the military 
functions important to us all." 


enable aircruft calling for help to ac- 
curately pinpoint its position will help 
the Coast Guard in its normal func- 
tions of search and rescue. Such equip- 
ment would also benefit USCG itself 
in its coastal patrol activities, bv in- 
creasing the accuracy of aerial naviga- 
tion in general, he said. 

Kkrant noted that AOP.A approies 
of tlie report and recommendations in 
principle, but wonders how ordinary 
pilots arc going to be able to fly in the 
complex structure proposed. AOPA 
feels the common system is a Utopia, 
and today does not believe that all the 
airspace above 18,000 ft. .should be 
controlled. This is resening too much 
valuable airspace. Karant said. 

NBAA’s Lawton commented that 
"the Sunday afternoon pilot is uviiallv 
ill-equipped and ill-mannered." He 
went on to say that the conception of 
Curtis' plan meets NBAA requirements, 
and is to be endorsed. However, he em- 
phasized that NBAA will watch doselv 
the development of hardware acconi- 
pani'ing implemciitatioii of the plan. 

Army has 3,000 aircraft, mostly %ht 
fixed-wing planes and helicopters, Col. 
Erie Osborne reported. That part of 
the Curtis proposal calling for high 
order terminal nav-igational acenraev. 
fits vi-ell into Army operations with 
these aircraft types. The proposed 
hyperbolic ivavigations system for pre- 
cise terminal area navigation looks verv 
good, Osborne added. However, for its 
tactical mission, the Arrm- needs a large 
amount of uncontrolled airspace, an 
area in which the Curtis proposal calls 
for "see-and-be-secn" philosophv. 

A\'hilc Navy agrees with the common 


concept, it has certain specialized re- 
quirements which must bi met. Roth- 
rock said. Nav-y cannot continue to 
load the topside of its ships with ever 
increasing amounts of equipment. Also, 
movements of its tactical aircraft, like 
those of the otliet services, are alrcadv 
extremely dense. Any equipment in- 
stalled under the common system con- 
cept must be compatible with either an 
air or shipbornc component or what- 
ever navigational system the Navy needs 

•A common problem in the Navy. 
Rothrock added, is the constant change 
in requirements. When the Harding 
report was issued. Naw prepared a 
statement on its stand. It vv-as thought 
that the same statement, dusted off and 
updated, would suffice for Navv com- 
iii'cnt on the Curtis plan. But such a 
complete change in requirements has 
occurred in tfie meantime that the 
Harding rqiort comment proved 
totally imuseable in connection with 
the Curtis proposals, he said. 

Rothrock added that ao absolute 
must in Navy's view will be a thorough 
study of long-term requirements, be- 
fore systems are completely frozen, 
minimizing chances that complete re- 
orientation might be necessary half-wav 
through equipment development pro- 
grams. Concerning use of today’s air- 
ways svstem, Rothrock pointed out 
that only a certain amount of propping 
up and modification of an alteadv out- 
moded system cm be accomplish^. 
Two Questions 

ALP.A posed hvo questions. Smith 
asked what steps are being taken im- 
mediately to relieve today’s critically 
dangerous air traffic situation; and, be- 
cause the Association claims it was not 
thoroiighiv briefed on the Curtis ac- 
tivity and plans, he asked for designa- 
tion of the proper agency or individiuil 
with whom to register complaints. 

'I'he traveling public. Smith said, 
knows when it wants to travel and liow 
it wants to go, and this is the con- 
trolling factor in all airline operaHons. 
Experience has shown that the airwavs 
system must be capable of accommo- 
dating the travelers' desires. 

In addition, ALPA is not convinced 
that fullest utilization is being obtained 
from today's air traffic control facilities. 

Speaking for ATA. C. F. Timmer- 
man said trial one of the biggest lessons 
to be learned from the Curbs rci>ort is 
that it contains no miracle ingrediaits 
for solving the air traffic problem. In- 
stead. it starts with improving and mod- 
ernizing today's system, and plans ahead 
for future needs. It is hoped that this 
time everyone will get behind the pro- 
posal and see that it is carried through, 
in contrast to such past activities as 
ANDB, the Air Transport Association 
spokesman said. 


Users Endorse Curtis Plan — 
With Some Reservations 
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Mahon Moves to Trim Missile Projeets 


By Kattieiine Johnscn 

Washington — House Appropriations 
Committee is leading a congressional 
)iior’c to hold down future defense costs 
by cutting the number of active guided 
missile projects. 

An inscstigation bv the committee 
staff, according to Rep. George Nfahon 
(D.-Tcx.), shows that the Defense De- 
partment has failed to provide 'an 
effective organization for the evaluation 
of missiles.” 

Mahon, chairman of the Subcommit- 
tee on the Armed Sets ices, charged that 
in the event of an attack— now or within 
the next four or five years- there svould 
be "a considerable degree of pande- 
monium because there are so many 
weapons.” 

“With all this air clutter with mis- 
siles and manited airplanes and rock- 
ets,” Mahon said he doubted there 
could be enough selectivity to handle 
the situation, 

SAGE Focus 

In hearings before Mahon’s subcom- 
mittee, Reuben B. Robertson, former 
Deputv Secretary of Defense, countered 
that the Semi-Automatic Ground En- 
rironment (SAGE) system would pro- 
ride a focal point for obtaining "the 
knowledge to keep you from shooting 

Nlahon also charged that Defense De- 
partment decisions to proceed with 
rarious missile projects seem to depend 
upon "briefings and presentations made 
bv admittedh prejudiced groups, such 
as the sponsoring service and the con- 

Tlic staff study shows, he s;iid. that 
"decisions appear to rest to a large ex- 
tent upon wlictlier a particular missile 
can be made to operate, uith insuffi- 


cient attention being dcroted to evalu- 
ating the need for a particular weapon 
as part of the or crall tlcfcnsc plan.” 

Optimism e.xprcsscd hr' Lt. Gen. 
James M. Garin. Amir' chief of re- 
search and dcrclopmcnt. regarding the 
possibilities for development and de- 
ployment of an cffcctir e anti-intcrcon- 
tmental ballistic missile rre-apon rvas not 
.shared by Deputy Defense Secretary 
Donald A. Quarles, then Sectetarr of 
the Air Force. Quarles agreed that an 
anti-ICBM could be developed but said 
its development rr-on!d be so costlv that 
it might be preferable to channel the 
funds into offensire missiles for a "de- 
terrent" type defense. 

The committee’s staff criticized a 
lack of coordination and delineation of 
responsibility betrr-een Armr' and USAF 
efforts torvard finding an cffectir'c anti- 
ICBM. 

Gen. Gavin told tlie committee, 
"We cannot accept the ICBM as the 
absolute weapon, because it is not . . . 
TTie defense against them is just as 
feasible of attainment if we gel on rvith 
it.” The Army is putting "the largest 
number of our research and dei’clop- 
nicnt dollars” into the anti-ICBM pro- 
gram. Ga'in disclosed. Its research and 
development budget for Fiscal 1958 is 
$410 million, 

Anti-Missile Optimism 

Gai in said he is "optimistic” that an 
anti-ICBM can be dcs-cloped "with a 
verv high” percentage of kill. "It's tlic 
Arim’s mission to dci'dop it, and we 
ate quite confident of getting the mis- 
sile to defeat the missiles." 

Quarles agreed tliat "it should be pos- 
.siblc to dcielop an anti-balli.stic missile 
missile" hut added; 

"My pessimism or my lack of coiw'ic- 


wlicre you start deploying this system 
and then you are confronted bv the scry 
difficult problem of how to apportion 
your resources between a striking force 
to gise you defense bv deterrents and a 
defensis'c force to give you actis'C de- 
fense against the other fellow's strike. 
At that point ssc would want to meas- 
ure the cost of the dcfensisc svstcin 
very carefully and make sure it was a 

Quarles emphasized, however, tliat “I 
do not hare any disagreement at all 
with tlie \icw that we should proceed 
energetically with scientific work to try 
to dcs'ise ways and means of creating 
such a defense." 

Navaho vs. Snork 

Rep. Malion said "it appears to the 
Appropriations Coinniittce that dollars 
(earmarked for the Snark air-breathing 
intermediate range missile) might be 
more profitablv used for tlie more ad- 
sanced weapons such as the Nasaho 
(also an air-breathing intennediate 
range missile)." He added that this 
opinion is also held by Eger V. Mur- 
plirec, former Special Assistant for 
Guided Missiles, who reported that the 
Snark program is "a questionable one,” 
by Gen. Curtis LcMav. who "has fre- 
quently and consistentli' favored its 
cancelation," and by Maj. Gen. Howell 
M. Estes. Assistant Deputy Com- 
mander for W'wpons Systems. Air Ma- 
teriel Command. 

"Each yeat." Mahon said, "the op- 
erational readiness date continues to 
slip. . . . W’c arc advised that the in- 
\cntory life for the Snark will probably 
be very short since the arriiai of the 
Navaho. I'lic Atlas and the Titan will 
make the Siurk obsolete. . , ." 

Observing that the position of the 
Ait Staff "is not exactiv in the ditcefion 
oi Gen. LcMay’s view," Robertson 
indicated that it will be possible to 
activate a Snark squadron bv the end 
of calendar 195S. 

Because of tbis, Robertson explained, 
"we felt that this is a weapon in which 
we liad such a latge investment that we 
should go ahead and get it in the in- 
ventory. M'hilc it has its disadvantages 
of being subsonic, it will jjtobablv have 
quite an accurate guidance system as 
is now visualized. . . .’’ 

Thor vs, Jupiter 

Assistant Sccrctarv of Defense \V. f. 
hfcNeil, comptroller, assured the com- 
mittco that "there will have to be de- 
cisions tills year" on two intermediate 
range ballistic missilcs-Thor and 
Jupitcr-as well as the two intercon- 
tinental ballistic missiles— Atlas and 
Titan. "As a result," McNeil said, "we 


USAF Missile Procurement 



SAF's S1.9 billion missile 
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1956 FY 

1957 FY 

1958 FY 

Ballistic Missiles, total: 

S307.9 

$882.4 

$955.7 


267.0 

659.4 

676.9 

Missile spares 

11.6 

15.7 

37.5 


29.3 





3.7 

6,7 

Other Missiles, total: 

6$9.5 

1.286.4 

994.8 

.Missiles 

551.8 

1,016-4 

737.9 

Missile spares 

32.6 

81.1 

68.2 

Ground handling equipnien' 

105.1 

188,9 

188-7 

Total Missile Progioiii 

$997.4 

$2,168.8 

$1,950.5 
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inav devote our attention to one of 

Dr. Wemher von Braun, director of 
development opetations, Army Ballistic 
Missile Agency, said the Jupiter "util- 
izes a great number of components 
that arc already used in the Redstone 
missile and arc therefore tested and 
proven. This alone gives a certain ad- 
vantage" over the Thor. 

Maj. Gen. John B. Medaris, com- 
mander of tlie Army Ballistic Missile 
Agenev, added that “there is nothing 
to indicate that the balance of the 
project from this point on is other than 
a straight-forward completion ot a 
sound missile based on a combination 
of components, experience, and con- 
cepts that have been proven to be feas- 
ible at the present time." 

There is "serious question." Mahon 
said, that the Boniarc-SAGE svstem as 
a successor to manned interceptors "will 
make a contribution to our ait defense 
picture commensurate witli its costs." 

Committee skepticism is partially 
based upon an Amiy contracted study 
by the Opetations Research Office ol 
Johns Hopkins Universitv which pointed 
out its vulnerability to jainining by 
counter-measures. 

Rep. Mahon suggested that the anti- 
Ijallistic missile propims. the Bomatc- 
SAGE program, and others "might run 
the total picture 550 billion or $100 
billion for the defense of the U-S." 

Robertson agreed that "unless vve 
arc able to adjust them dovvnw-ard. the 
costs of these systems that will be com- 
ing on for continental defense alone 
will more than double." 

Army will not abandon the Nikc- 
Herciiles grmmd-to-air missile svstem 
"as of this moment," Gavin reported- 
introduction of Tales into the system 
later, he said, depends on whether 
funds arc available. 

Miirphree told the committee that 
" a careful study of the Nike-Hcrculcs 
and Talos developments has shown no 
predominant advantage for either svs- 
tem, and there mav be sound reasons 
to use both systems operationally.’’ 

The Army said it has used no Fiscal 
1957 funds for procurement of the 
predecessor Nike-Ajax missile, has can- 
celed 500 on contract and is contem- 
plating cancelation of 400 more. 


Atomic Missile Firing 

Washington— Atomic Energy Cainmis- 
sioii will conduct the first firing of an 

warhead during' the ‘current series of tests 
at the Nevada Proving Ground. The 
missile. Douglas' MB-I previously desig- 
nated the Ding Dong, probably will be 
fired from an Air Force interceptor at a 
pilotless drone. 



Blunt Nose Cone Work Detailed 


Washington— Major breakthrough in 
the atmospheric re-entry problem for 
balli.stic missiles was made five years 
ago in the laboratories of the National 
Advisorv Committee for Aeronautics, 
NACA reported last week. 

The discovery vva.s that a blunt nose 
will reduce heat input and provide in- 
herent stability to a missile re-entering 
the earth's atiiiospiicre at a high rate 
of speed (AW June 25, 1956. p. 50). 
Since publication of the NACA re- 
search report in 1953, the blunt nose 
lias been incorporated in all IRBM and 
ICBM designs. 

Recognition of the achievement came 
with tlie award of the NACA Distin- 
guished Service Medal to H. Julian 
Allen, chief of the liigh-speed research 
div ision of NACA’s Ames Aeronautical 
Laboratory at Moffett Field, Calif, 

The award was presented by NACA 
Chairman James H. Doolittle, who said 
Allen’s "analysis and discovery con- 
tributed importantly to the .solution 
of the rc-entty problem of long-range 
ballistic missiles." 

Contrary Concept 

III his 1953 research report, declassi- 
fied by NACA last month, Allen estab- 
lished a concept contrary to that of 
current missile designers, all of whom 
were working on the theory that a 
slender nose would insure highest pos- 
sible pcr/omiance. 

"Blunt shapes,” he said, “appear 
superior to slender shapes from the 
standpoint of having lower maximum 
convective heat-transfer rates in the re- 
gion of the nose.” 

At the time, missile designs vvere 
pcncil-likc in appearance. At high 
speeds, the tliin fioundary laver of air 
surrounding a pointed nose resulted in 


temperatures of thousands of degrees 
Fahrenheit. .All proposed solutions to 
this problem were complex and heavy. 

One missile design, for example, de- 
manded that the weapon carry more 
than a ton of water that would cool the 
nose through evaporation or “sweat- 
ing." Other suggestions included the 
use of porous walls. 

Re-Entry Forces 

Allen’s studies began with an analysis 
of the velocity and deceleration of mis- 
siles entering tlie cartli's atmosphere at 
high supersonic speeds. He found that, 
in genera!, the gravity force is negligible 
compared to the aerodynamic drag 
force and that the trajectory is essenti- 
ally a straight line during the period 
of intense heating. 

Tlie NAC.A expert found that it a 
missile is relatively light, and the ICBM 
falls in this class, it will withstand heat 
best if it has a blunt shape. On the 
otlicr hand, if it is tclatively licavy, a 
long, slender shape will be most effi- 
cient. Missiles of intermediate slender- 
ness should be avoided. 


Why Britain Wants 
Missiles? 

Unidentified Aving objects sighted 
over the English Channel April 29 
turned out to be two Hawker Hunter 
fighters from a brge flight on a training 
exercise, Air Secretary Ceo^e Ward re- 
vealed in London. 

Royal Ait Force Glostcc Javelin all- 
weather fighters were scrambled to Inter- 
cept tliem; but were unable to catch the 
Hunters. The Hunter, a subsonic 
plane in level flighi, is supersonic 
slight dive. 
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Firepower Pack Designed For Helicopter 



OPERATING gun ditectors m cockpit provide iui sidennid, downnaid turret deflection. 


Washington— Detachable iiiacliiiie 

giin turret and a rocket launclici de- 
signed as defensi'c armament for licli- 
copters lias been proposed to the mili- 
tary services by the new Missiles and 
Ordnance Systems Department of Gen- 
eral Hlcctric Co. 

l''irst of the nesv units, unveiled Iictc 
at tlic 1 5th Annual National h'orimi of 
Ihe American Helicopter Society, are 
these; 

• Fixed ground fire suppression kit. 
Two can be carried on a small heli- 
copter of the Bell 47 type, ptoyiding 
four 50-cai. machine guns and sixteen 

• Flexible ground fire suppression kit 
for larger, transport-type helicopters. 
One can be installed on each .side of the 
fuselage, proyidiiig four 50-cal, maebiiie 
guns. k\'capons arc fired from the cock- 
pit and Km be aimed through a liydrau- 
lie.iily-operated turret. 

Quick Installation 

I'hc kits can be installed or remoicd 
111 less than fiye minutes without spe- 
cial fools. 

'lliey contain no electronic or other 
equipment that requires special niain- 

CE spokesmen said the weapons arc 
intended only for defensive fighting. 
One reason for this is the directive ot 
Defense Secretary Ch.irlcs EH Wilson 
confining Army’s aviation to non-com- 
bativc air support. The other is that 
experience of U.S. forces in Korea 
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and of the h tench in Algeria lias slum n 
the need for helicopter arniament to 
suppress enemy ground fire, A possible 
future step, the spokesmen said, could 
be a launcher for the Dart anti-tank 
missile. 

Both kits arc light in weight and can 
he installed with a ininimmn of modi- 
fication to the aircraft. Two of the 
fi.xcd kits, including 1,200 rounds. 16 
rockets and adaptors, weigh 455 11). 
Two flexible kits, including 1,200 
rr-uiids. four guns and adaotors, weigh 
595 lb. 

Other Companies 

Several helicopter inanufacturcrs ate 
known to be working with the Army on 
the development ot gun. rocket and 
missile installations for helicopters. The 
GF. units, it was pointed out. will l>c 
unii'Crsal in application and can be used 
on any rotar\-wing aircraft, intcrchangc- 
abk from one to another. 

Both ground fire suppression kits are 
designed so that assault troops, after 
landing, can remove the machine guns 
and amimmition from their mountings 
on the helicopter and use them as regu- 
lar field weapons. N'o special tool; arc 




needed for maintenance or repairs. 

In the case of the flexible niacliinc 
gun mounting for transport helicopters, 
the ammunition is stored in the turret, 
not in the aircraft. The gun director is 
a pistol-grip control located between the 
pilot and co-pilot. The guns and tur- 
rets respond to movements of thi; di- 
rector and return automatically to slow 
position when the grip is released. 

USAF. Navy Report 
Unexpended Balance 

Washington— .Air horcc and N'avy 
had an unexpended balance of SI9 bil- 
lion on hand for aircraft and related 
procurement as of April 1. Of the total, 
USAF had S15-4 billion; N’avv, S5.6 
billion. 

The unobligated balance on hand for 
new contracts totalled S7.5 billion- 
USAF, S5.4 billion; Navy. S2-1 billion. 

During the first nine months of Fis- 
cal 1957, the .Air Force obligated a total 
of S6.1 billion for aircraft and related 
procurement as compared with S5.5 bil- 
lion during the same Fiscal 1956 period. 
Naw obligated SI. 7 billion as com|)3red 
with Sl-3 billion for the first nine 
months of Fiscal 1956. 

Griffon II Flies On 
Ramjet Power Alone 

Paris-Nord Co. has flown its Griffon 
II ramjet-turbojet interceptor for the 
first time on ramjet power only. 

Griffon II took off from the French 
Air Force Test Center at Istres by using 
its Sneema Atar turbojet which is con- 
tained within the ramjet unit. Once 
proper altitude was reached, test pilot 
Andre Turcat cut in the aircraft's lam- 
jet- 

Griffoii II is a delta-wing suKr- 
sonic experimental airplane. The other 
I'tciich ramjet-turbojet experimental 
plane, the Lcduc .022, has up to now 
flown only on its Atar jet. The Lcduc 
.lireraft is expected to begin ramjet op- 
eration shortly. 

D0.27 Will Be Offered 
To Commercial Buyers 

Bonn-Thc D0.27, a four-to-livc-pas- 
senger plane with 270 hp„ speed of 140 
inpn.. and a range of 540 miles, will be 
available for civilian purchasers starting 
this fall, according to a statcmait by 
tlie manufacturer, Domier-W'etke. in 
Fried richshafen. 

Production now is fully taken up by 
the 400 planes ordered by the W'est 
German Defense Ministry. 

Doniicr-AA'erko claims the DO. 27 has 
aroused strong interest among govern- 
mental authorities, airlines and com- 
panies all over the world. 
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Cordiner Fights For New Pay Proposal 


By Cfaudc 

Wasliington-R.ilpli |, Coi 
idciit of Genera] Electric Co.. ‘last 


Cordiner declared that the Amerinm 
people will support the rcconimciida- 
tions of his Defense Ads isors Commit- 
tee on Professional and Technical Com- 
pensation once thev undcistand the 

SSfCSsSttSC 

Hon's Burt-aii of the Budget, llic 


Iniilurc of the [xilitical leaders of 
both parties to seek this kind of public 
support. Cordiner deelircd. "would be 
.1 shameful esasion of rcsponsibilih." 

Cordiner spoke before the eighth 
annual National Armed ^'orccs Dav 
Dinner in Nt'ashington less than livo 
weeks after the Budget Bureau lunied 
down his plan designed to sme 
billion a u-ar and improve U S. com- 


le-au's altitude, is a proposal to proside 
iwy raises of S12 to S50 a month for 
enlisted men ss-ith special skills. 


significant improsements gained 
mi "bits ami pieces of the rccoiii- 




tlesigiicd to produce positisc and long- 
lasting results." 

tn a restrained rebuttal of the Ad- 
ministration’s viesspoint. Cordiner said 
Defense Department has a difficult job 
in adiiiiiiisteriiig an activity that spends 
neatly S-tO billion a year. Ihcrc arc 
t'liough problems, he said, in consider- 
ing all the military and economic 

On top of this, he added, "the addi- 
tional confusion of political dcnia- 
goguety Is ii luxury that tins country 

On the subject of Defense Depart- 
ment manpower, Cordiner has made 
a ic-ar-and-a-lialf study, out of which 
came his committee’s rccommendaticiiis 
to improve the skill lei el of the aniicd 
forces and retain skilled |>crsuimc1 on 
the payroll. 

lie told his .Armed I'orecs Day audi- 
ence. most of it from the military 'cr>- 
ices, some of the things he has learned 
about their jobs: 

• Re-cnlistmeiit rate in the ’’common 
skills" such as truck drivers and cixiks 
runs 25%. and the armed forces lia\c 
more than enough personnel in this 
class, one ttut is easy and cheap to 

• Re-culistment rate among electronic 
and otha tcchiiie.il skills is onlv 11%. 
Ilic temaiiiiiig 87% get out of tinifiirm 
as fast as they can to enter prisnte in- 
dustry. 'I’taining for these skills is slow 
:md eosth. 

• Among junior officers, 7>% quit the 
armed forces after finishing their obli- 
gatcel tours of duty. In Fiseil 1955. 
this included -f.OOO pilots whose train- 
ing represented an investment of S4S0 
million. 

"llic challenge to stay ahead of |jo- 
tential aggressors means staying ahead 
in qualih of men as well as or equip- 
ment,’’ Cordiner declared. 


"'Ihc public has apparently assumed 
that adsaiiccd weapons alone will pro- 
duce an adequate defense and deter- 
rent to war,’’ Cordiner said. "This is 

"Adsauced weapons will be useless 
unless the armed services ate enabled 
to make the imcstmciit in building the 
stable force of experienced, highly 
.skilled officers and men that such wcap- 

"i am confident that, when this 
issue has been brought eonstructiscly 
before the public, tTicy will enthusi- 
astically support legislation that will 
siiimltaueousls streugtlieii the national 
security, reduce the cost of national 
defeuse, save the lives of their sous 
ill tr.iiiiiiig and combat, intnidiicc 

the armed forces and iiltiniiircly reduce 
the number of ciKzcns required to 
maintain the national defense." 

Defense Secretary Charles E. AA'ilson. 
accepting these ailments for the pro- 
grani, took steps to lamich the piograni 
hut his initial legislative proposal was 
turned down flat bv the Budget Burc-.ui 
(,A\\' May fi, p. 25). Presumably the 
program would add to expenses for 
about two years, then result in sub- 
stantial and lasting savings. The De- 
fense Dqiartnicnt 3id not ask for addi- 
tional ajsptopriations to meet the cost. 

.As chief of a leading Defense De- 
oathnont contractor, Cordiner did not 
licstihitc to criticise some itends and 
|>olieics in procurement that he feels 
arc costly and unjustified. 

Ik singled out these items for specific 
iiiciition a.s sign.s that there is a temp- 
tation "to regard the defense budget 
as a liiigc W'P.A fund which can be 
used to make work in exchange for 

• Award of contracts to Gnus in "de- 
pressed areas’’— usually in communities 



General Electric T64 Engine Mockup 

T64 "convectiblc" gas liirbiin; engine design (A«' Mav 15. p. 26) recently was displayed to Amcncan Helicopter Society in lociii ot 
model. Engine, scheduled to be built by General Electric Co. under Navy Biiicaii ot Aeion.niti'cs contract, will have basic power section 
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^ideninjj iiiiinkinds horizon conquering 

WIDE OPEN SPACES 

Men of vision, making the unknown known, have widened man’s horizon— advanced 
civilization. From the great sixieenih ceiiiury exploration of ihc earth, Us oceans, lands 

and peoples, came knowledge now in everyday use. Today at CONVAIR-Jstronsi/f/cs. 
scientists and engineers have already embarked on the greatest challenge of the 

iH-eiuieih cenmr)’— mun's conquest of the uncharted, unknown and infinite universe. 
Knowledge gained from solving the mysteries of space will bring mankind untold hcncfils. 

CONVAIR 

A DIVISION OF GENfiRAL DYNAMICS CORPORATION 



As recently us ten years ago it was just becoming 
evident that digital techniques in electronics were 
destined to create a new and rapidly growing Held. 
Today, incorporated in electronic computers and 
other equipment, they constitute one of the most sig- 
nificant developments in scientific computation, in 
electronic data processing for business and industry, 
and in electronic control systems for the military. In 
the near future they arc expected to become a major 
new factor in industrial process control systems. 

The digital computer for scientific computation is 
becoming commonplace in research and development 
laboratories. Such machines range from small spe- 
cialized units costing a few thousand dollars, to large 
gcneriil purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo- Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year. 
The digital computer has not only lightened the com- 
putation load for scientists and engineers, but has 
made possible many calculations which previously 
were impracticable. Such computers have played a 
m.ajor role in the modern systems engineering 
approach to complex problems. 

Electronic data processing for business and industry 
is now well under way, based on earlier developments 
in electronic computers. Data processors have much 


in common with computers. Including the utilization 
of digital techniques. In this field, teams of Ramo- 
Wooldridge specialists are providing consulting serv- 
ices to a variety of clients on the application of data 
processing equipment to their problems. 

The use of digital techniques in military control 
systems is an accomplished fact- Modern interceptor 
aircraft, for example, use digital fire control systems. 
A number of Ramo-Wooldridge scientists and engi- 
neers have pioneered in this field, and the photograph 
above shows a pan of an R-W-devcIoped airborne 
digital computer. 

These, then, are some of llie aspecis of the rapid 
grovrih which is iaking place hi the field of digiial 

in this field are iaviied lo explore openings al The 
Raino-iVooldridgc Corporation in: 

Automation and Data Processing 
Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 
Communication Systems 

The Ramo-Wooldridge Corporation 
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Long-Range Interceptor 

Washington— .Mr Force announced last 

contract for a long-range interceptor to 
North American AMation. Inc. 

Original design competition for the 
interceptor was begun in 1955. but Ait 
Force called a halt to the program when 
it looked as though its Fiscal 1957 re- 
search and development funds were 
going to be cut bv Congress i.\\5' Mav 
21. 1956, p. 26). ' 

A second design competition was in- 
augurated late la-st year. Both North 
American and Northrop were participat- 
log in the first competition before it was 
ordered to a halt. 

Stipulated combat radius for the earlier 
interceptor, and presiimablv for the new 
one. was 1.500 miles. 


where costs are gtncrallr’ out of line. 

• Award of contracts to failing com- 
panies. “Let us keep Mlitics and relief 
separate from dcfcllso^’ 

• Overemphasis on the concentration 
of defense business in large firms with 
outstanding rescarcii and development 
facilities. Subcontweting usually is ig- 
nored when prime contract figures ate 
quoted. 

"Too Slow" 

Cordiner included a strong plea fot 
new incentives to keep business inter- 
ested in defense contracting on a per- 
manent instc.id of a "crush” basis. 

Tlie on-again, off-again system, he 
dcclated, is "incapable of keeping the 
nation abreast of technological advances 

"Today, industry must be encouraged 
to devote manpovr er and rcsoiirecs to 
the tusk continuously, and to take the 
great technological risks that bring 
great advances. 

Industry should lime greater incen- 
tives to reduce costs, as it has in com- 
mercial business. 

"In other words, defense should be 
conducted as a bu.sincss instead of an 
interruption of business.” 


Electra Power Package Tested 

Allison 501D turbine engine and Aeroprodnets 606 propeller undergo ground testing 
at Allison facility in Indianapolis. Test, one of several simnlated flight endurance triab. 
is cquisnlent of l.OOO-liour commercial airline flight schedule in tbe Lockheed Electra turbo- 
prop. Double exposure was used in photo above to show- size and arc of tbe large, blnnt- 
tipped propeller blades. 


News Digest 


Douglas Tlior IRBM rocket engines 
went into production at Neosho. Mo- 
plant of Rockctdsiic Dhision. North 

Cessna Aircraft Co. and Hertz Corp. 
b^n nation's first Rciit-A-Pianc sen'- 
ice. Cessna 172, 182 and twin-engine 
TIO model.? will be aiailablc al 50 Hertz 
Rcnt-A-Planc stations at airports 
throughout the U.S. 

Butler Aviation, fixed base operator 
at New York, Chicago, and W'asliiiig- 
ton and M'lieelcr Air Lines. Canadian 
non-schcdulcd carrier, arc latest Fair- 
child Friendship buvers. Each ordered 


Lockheed Aircraft Corp. could build 
a nuclear airplane witliin three years if 
given a go-ahead by the government 
and if “we could count on the supply 
of a propulsion system when «e arc 
ready for it,” Lockheed Board Chair- 
man Robert E. Gross said. Comment 
was made in connection with additional 
Sd million an-ard from Air Force fot 
Lockheed’s Georgia Division work on a 
rcsearcli and development laboratorv 
for nuclear aircraft- Total allocation to 
the new Lockhced-Gcorgia facility now 
is SS.6 million. 

British micicac wea]xin was exploded 
last week from Vickers Valiant four-jet 
bomber near Christmas Island in the 
Pacific. Officially described as a "nu- 
clear device." weapon was a livdtogcn 
bomb, dropped by the Valiant at 45,000 
ft. and exploded at 15.000 ft. 


Holtoiier Gets Transfer 

Washiagton-Brig. Gen. J. Sbciley 
Holtoner. head of US.AF's IHight Test 
Center, Edwards AFB. Calif- since |auu- 
aiy. 1952. will be traiisfcned early next 
month to the Tliiid ,-\ir Force in Europe 
where he will serve as deputy com- 
mander, Gen. Holtoner will replaced 
at Edwards b; Brig. Gen. Marcus F, 
Cooper, now chief of the Air Force 

Turkey. ” ' 
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AIR TRANSPORT 


North Central Battles to Escape Subsidy 



NORTH CENTRAL hopes to icpUce low-density DC-?s with more economical oirphine, 
iiii aircraft similar to llic proposed mc- 


By L. L. Doty 

Minueaj»lis-Noitli Central Airlines 
is hinging its hopes for an escape from 
federal subsidy on new equipment and 
long-haul routes. 

The decision by North Central to 
base its future on these two factors, 
probably nill bring an order for Con- 
vair 440s and a strengthening of the 
cariicr's bid for a nidcr region of opera- 
tion and better routes. 

During the past two years, North 
Central has held top place among all 
local sersice airlines in all categories of 
traffic with a program involting effec- 
tive sales promotions, low operating 
costs and a connmitcr-tvpc of high 
elensity fliglit schedules. 

The airline now feels it has success- 
fully proved that [xsrk operating effici- 
ency and rigid economics alone will not 
sate local service Kitricrs from the prof- 
itless dilemma tire industr. has faced 
since Its inception ten years ago. 
North Central Formula 

Here is North Central's formula: 

• New equipment. High-cost, low- 
capacity DC-5s arc a deterring factor in 
local service growth, according to North 
Central officials- 'I'he airline likes the 
Ccmv.hr 440 and probablv will order 
several if and when a long-haul route 
IS granted- It admits, however, that the 
brger aircraft is not a final solution, 
Ha! N, Carr, North Central president, 
savs the 440 will economically serve 
ilv about 20$f of Ihc route strvietiirc 


1940 (AW March 25. p. 58), 

• Long-haul routes. N'orlh Central 
wants non-stop rights between Duluth 
and Chicago andhebveen Minneapolis 
and Chicago. Ilic airline argues that 
non-stop privileges will give it fiiiancia! 
strength no other route modification 
can provide and will not interfere with 
tire service it i.s now required to give 
intermediate points. 

• Widening of the region it scncs- 
Despite the recent Civil Aeronautics 
Bo-ard disapproval of the proposed 
merger with Lake Central -Airlines, 
North Central will continue its aggres- 
sive campaign to add some 10,000 miles 
to its routes. North Central officials 
feel that applications pending before 
(he Board fcir new routes, if approved. 


expand and develop traffic potentials. 

Carr told Aviation AVei;k that high 
pivload aircraft with low operating Costs 
cannot sen e his basic principle of suc- 
cessful local service operations-mass 
production fliglit schedules. He pointed 
ont that uii the Chica| 0 -Milvv-aiikcc 
route, where North Central operates a 
total of 21 flights daily, two aircraft 
arc scheduled to depart siinultancoiislv 
in "trailer fashion" during peak hours 
in order to attain required seat capacity 

fiquipmciit market suncys by Carr 
mid "liis officers have proved to their 
satisfaction (hat no aircraft suitable to 
North Central’s immediate require- 
ments i.s available. Carr termed scat 
capacity of tlic I''-27 too low for his 
theory of hiBh-density flight operations 
and added mat "any pUincs we iniglit 
buv now would sene with (lie DC- 5s 
as intcriiii aircraft." 

Carr, who at 56 is one of the yoiing- 
evt airline presidents, says he has iit> 
uitentiim of trying to drop uiiprodir- 
tivc cities from tlic North Central 

He bchcvc.v tlic Uisic ]5hiloso|3hy of 

laincd by providing air scn icc to cities 
off trunkline routcs-"Onr principle of 
frequent schedules at convenient times 
will often transform an improdiicti'u 
traffic area to a profitable arm." 
Long-Haul Support 

Carr says Nortli Central needs tlic 
support of long-haul routes within its 
region to realize profifablc operations. 
He emphasizes liis statement ''within 
its region’’ by saying, "we want Chi- 
cago-Minncapolis non-stop liglits but 
we arc not invading the long-li.iul routes 
of trunkline carriers by asking for Ciii- 
cago-Miami, for example.” 

Carr joined North Central .Airlines 


the airline hopes to attain. Carr wants 
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verge of bankruptcy . His triple-threat 
program of high-density sclicdules, 
ccoiiomv and sales promotions was in- 
troduced immediately , and the airline 
began its rapid rise as a leading local 
service carrier with a profit of SI 1 1,000 
in 1954 after a 1955 loss of $1 14.5S8. 

Direct operating costs were cut to 
55.6 cents per aircraft mile by 1955 
as compared vvith a local service indus- 
trv average of 54.62 cents. Flying oper- 
ations costs declined to 29.79 cents in 
1955 as compared with an industry 
average of 54.50 cfCnts. 

Passenger revenues have almost 
doubled, from $3.5 million in 1954 to 
$6.1 million in 1956, while the normal 
rise in operating expenses have been 
held to about 25%. or from $5.6 mil- 
lion in 1954 to S7.8 million last year. 
Posseisger Revenues 

During the first quarter of 1957, pas- 
senger revenues reached $1-5 as com- 
pared with $1.2 million for the same 
period of 1956. Subside dropped from 
$415,000 to $344,928' and revenues 
from charter service jumped from 
$3,156 to $69,501 during the quarter. 

North Central’s success in reducing 
flying operations costs can be largely 
attributed to -Alvin Nicmcycr. vice pres- 
ident of operations, who was brought 
in by Carr to increase operational 
cfficiaicy. 

Economies 

Some of the economics introduced by 
Nicineyer during hi.s first vear -as licad 

• Company policy required off-airwavs 
flights to be cleared at each individual 
stop. By clearing caeli fliglit directly 
tlirough to its destination, an estimated 
annual savings of $6,000 resnlted- 

• Minimum en route altitudes were re- 
vised. pcnnittiiig VI'R approaches un- 
der conditions previonsly calhijo for 
1I''R operations. Estimated annual sav- 
ingv, $75,000. 

• Cross-wind component of 15 inpli. 
caused a number of station oyer-flies. 
Mamiiil was revised to modify cross- 
wind component and to delegate deci- 
sion to land under cross-wind condi- 
tions to the pilot. Approximate annual 
savings. S14.000- 

• Flight techniques were developed to 
pennit turns in the direction of Ihc 
next stop follovi'ing takeoffs. This re- 
placed the standard practice of a long 
left turn before moving onto the eit 
route course, a traffic-pattern procedure 
considered imneccssan by North Cen- 
tral in areas where air traffic is ton- 
sistcntlv at a minimum. Savings, 
$70,000. 

• Developed procedure vvhcrcbv com- 
mercial broadcasting stations are used 
to receive approach beatings to reduce 
miuinmnis and prevent go-arounds. 
Savings at one station resulting from 
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tills procedure arc estimated at $2,000 
annually. 

■ All manuals except the )eppcson 
manual e.irricd and inaiiitained by co- 
pilots have been eliminated from air- 
craft for a savings of 70 lb. per fliglit. 
Nticessim flight manuals are maintained 
In libraries at each pilot base. - 

Pilots are under instructions to leach 
cruising altitudes as rapidly as possible 
and use straight-in .approaches when- 
ever practical to cut fuel costs. North 
Central's gasoline consumption as a 
direct result of this prnccdiirc averages 
a low 99.08 gallons per hour as eoin- 
pared with the DC-3 average of 106 
gallons. 

Utilizotion Rote 

Tlic airline reached a peak 8.45 
hours utilization last June. It averaged 
7.40 hours utilization for tlie year. Uii- 
sehcdiilcd engine changes during tlic 
year averaged one every 12,000 engine 

Engine ovcrluul is at 1.300 hours; 
aircraft overhaul recently has been ap- 
]>rovcd at 12,500 hours. .All engine 
overhaul is performed by Gopher Avia- 
tion. of Rochester. Minn. 

Line maintenance is confined to tlic 
midnight shift so tliat the largest pos- 
sible fleet can be kept in operation 
during peak traffic hours. Number one 
check is at 110 hours; number two at 
210; number three at 400. 

Frank Buttoiner, vice president of 
traffic and sales, has sparked the success- 
ful sales promotion program which has 
hcl|>cd give the airline essential identity 
in the region it serves. 

Buttoiner, who says North Central 
cannot yet afford national advertising, 
favors newspaper advertising in his over- 
all promotional cam|Migns but rates di- 
rect mail programs as a close-second for 
effectiveness in getting his sales messages 


across. Through advertising trade agree- 
ments, he uses radio and television but 
is not always satisfied with the time and 
spots available under the arrangement 
which permits the exchange of trans- 
portation for advertising space. 
'Indirect Competition' 

With respect to long-haul routes, 
Buttomcr stresses that long-haul routes 
arc not always necessarily competitive 
with trunkline scnices. He calls such 
competition "indirect competition” and 
cites North Central’s petition for 
Diiluth-Chieago non-slop service as an 
example. 

’’Such a route,” he savs. ’’will obvi- 
ouslv divert some traffic from Northwest 
Airlines because it will no longer be 
necessary to feed passengers from Du 
lutli to Minneapolis via North Central 
to pennit use of Northwest’s non-stop 
Minneapolis-Chicago service.” 

During March, the airline operated 
8,280.000 revenue [jassenger miles as 
eoinparcd with 5.6 million for the same 
month of 1956. Available seat miles 
rose from 11.6 miHion in March, 1956, 
to 17 million in Marcli tliis year. 

Load factor for the montli vv-as 
48.69%, a slight drop from 48.9% last 
year. Percent of scheduled miles com- 
pleted during March, 1957 was 97.9% 
comp.irtd vvith 91.97% last year. Aver- 
age number of passengers per aircraft in 
March was 11. 

At present, the airline has 999 cm- 
ployes. including 156 pilots and co- 
pilots, 212 inaintcnance personnel and 
^4i operations and traffic employes. 

Cargo Lines lo Receive 
Permanent Certificates 

Washington — Senate has unani- 
mously passed legislation directing the 
Civil Aeronautics Board to grant perma- 
nent certificates to certificated domestic 
all-cargo carriers. 

These arc .AAXICO (American Air 
E.xport-import Co-), I''lving 'l'i|cr Line, 
Riddle Airlines and Slick Ainvays. 

Sen. Mike Monroney (D.-Okla.l. 
chairman of the Senate Connnetee 
Aviation Siibcoinmittcc. told the Sen- 
ate that ’’the present rccord-bteakina 
passenger traffic will seem ratlier small 
indeed by comparison when this cargo 
service has had the cliancc to grow as a 
pctmanait put of our aviation indus- 
try. ... I feel that there is a market 
ready and waiting for full development 
and expansion of air freight. . . .” 

The legislation is now up for House 

Slick and Fly ing Tiger already had 
won a five-year renewal of their tempo- 
rary operating authority in a C.AB de- 
cision on tlic cast-west pwrtion of the 
airfrciglit renewal ease (,AW Feb. 25. 
p. 142). 
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EIGHT new Viscount 70Q scries aircraft at Hum include two for Linee Aeece Italiaue. Four Capital airplanes arc part of group of 15 which 
Capital has decided to defer delivery (AW May 13, p. 39). Vickers is seeking other buyers. 


Italy to Merge, Demilitarize Airlines 


Rome— Italy’s two top airplanes, LAI 
and Alitalia, are to be meteed into 
a single govemmcnt<ontrolTed and 
largely go\’cmnient-owned company in 
an c4ort to boost Italian commercial 
aviation to a competitive position with 

Concurrently, the government is 
moving to tninsfer supervisory authority 
over operation of the nation's airlines 
from military to civilian hands. A law 
cre.iting a High Commissioner for Cis il 
As'iation with the rank of Undersecrc- 
latv and responsible directly to the 
Prime Minister’s office (Presidency of 
the Council of Ministers) was drafted 
for presentation to Parliament. Civil 
ariation lias been controlled by the 
Ministry of Defense. 

The LAI-Alitaiia merger and the 
status of Italian cisilian aviation have 
been the subject of a three-month study 
by an Inter-Ministerial Commission 
headed by Cleputy Prime Minister 
Giuseppe Saragat. leader of the Social 
Democratic Party, whose advocaev of 
State Ownership and control of public 
utilities is uell known. Tlic Commis- 
sion’s bulky report and its recommenda- 
tions for creating an Undersecrctariat 
for Cisil Asintion and for orpediting 
the LA!-Alitalia merger are on Prime 
Minister Antonio Segni’s desk. 

Decision to merge the two lines came 
after a series of fetal mishaps to LAI 
planes, one at Idicwild in the winter 
of 1955 and two in rapid succession at 
Orly in Nosembet and on Mount Gincr 
in December, 1956, and tlic disclosure 
of internal tensions and disagreements 
over operational and administrative 
mctliods svithin the company. 

Two factors svere held principally 


responsible for alleged LAI operational 
and administratise inefficiency: the fi- 
nancial structure of the company and 
military rather than civilian supers ision. 

LAI ownership was mixed. The 
Italian Rccoiistmction Institute, IRI, 
a state holding company for operating 
enterprises with mixed government and 
pris-ate capital, owned 40% of LAl’s 
stock. Another 40% was held by Trans 
World Airlines. Tlie remaining 20% 
was mlit. Franco Palma, successful 
manufecturer of pharmaceuticals (for- 
merly a Squibb affiliate) held 10% and 
Fiat. Piaggio and Bastogi 10%. 

Near tlie time tliat an LA! DC-3 
crashed into Mount Ginet, in the 
Italian Alps, TWA and Palma at- 
tempted to obtain stock control of LAI. 
Palma replaced General Luigi Gallo, 
former fighter pilot as |cncra] manager, 
bouglit 10 British Viscounts to repface 
all DC-3’s and Convaits on the na- 
tional and continental runs and talked 
of introducing jets on the transatlantic 
route to New' York by 1960. Four 
1649A Super Constellations were pur- 
chased. the first of which will be de- 
livered within six months. 

Gallo had based his operations on 
Douglas aircraft. lie was a firm believer 
in what he called “uniformits' of air- 
craft and maintenance procedures." 
The line’s president, Barcantonio Pa- 
celli, nephew of Pope Pius XII, favored 
Lockliced equipment. Board meetings 
became highlv licatcd svith tlie Gallo- 
Pacelli, Douflas-Lockhecd controversv. 
Tlic Mount Giner crash brought the 
antagonisms to a climax. Then Palma 
entered the picture. 

Franco Palma, former pilot, American 
trained administrator and executive. 


bought into the company with an in- 
icstment of $1,000,000 and assumed 
the general maoagership in the hope 
that, joining forces with TWA, he 
would be aBle to put the line on a 
sound operational and administrative 
basis. But the TW'A-Pahiia team could 
not obtain control. Between them 
TWA and Palma held only 50% of 
the stoefc- 

IRI meamvhile quietly bought out 
Fiat, Piaggio and Bastogi (cxcliangc 
board name of Ferroi’ie Meridionalc, a 
South Italy tram and trolley system) 
and moi’cd in 58-year-old former Chief 
of Stall of the Italian Air Force, Gen- 
eral Aldo Utbani. as president. Palma 
resigned, sold his stock to IRI and was 
replaced by another IRI man as general 
manager. Signor Zuccoli. 

IRI is now in full control of LAI, 
owning 60% of the company’s stock. 
TWA's lioldings, it is understood, arc 
for sale (AW Mar. 18, p. 45), If no 
private purchaser is found, tlic shares 
nill be taken by IRI and LAI will 
be fully goiemment owned. 

llicre is no intention, however, of 
keeping LAI alisc. The line will be 
gradually absorbed by Alitalia, which 
has had a perfect flying record with 
American planes. Its only accident, 
back in 1948, involved an old tri- 
mototed wartime Savoia-Marehetti 
wooden fuselage plane whose explosion 
ill mid-air was Believed to have re- 
sulted from an act of sabotage by Arab 
terrorists. The plane was carrying 
Jewish refugees to Israel on charter. 

Alitalia is affiliated with British 
BEA/BOAC wliicli onns 55% of the 
companv's stock. IRI owns 65%. 

Like LAI. .Mihilia was originally 
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“oops! headwinds” 


Spotting a headwind is easier than read- 
ing a windsock for military pilots these days. 

GPL's Doppler auto-navigation systems 
tell them "Headwind” — and how much - 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel — and provide a priceless margin of 
safety. 


GPL Doppler auto-navigators are bring- 
ing about a revolution in flight. Their bene- 
fits will one day soon extend to everyone. 



ENGINEERS ~ 


ATA Asks Congress to Curb 
Passenger Operations of MATS 


cricnted to Douglas planes, flying 
DC-6’5 and DC-6Bs on its South Ameri- 
can and African routes. It uses Con- 

I'residcnt Velimi is a Ann believer 
in what he calls "homogeneity of 
equipment.” wants an airline that op- 
erates "on two or three proved types 
and not half a dozen different planes 
that present all sorts of difficulties in 
maintenance and operations.” 

Liquidation of LAI will prob.ibly 
take at least a year and perhaps tivo 
or three years. It may prove to be a 
slow process wherebi Alitalia graduallv 
assumes the dimensions of a major com- 
petitor of established international car- 
riers as Air France. Sabena and S.AS. 

There is no indication at this writ- 
ing that BFA/BOAC intend to sell 
their Alitalia holdings. 

The new line, when it emerges, will 
probably have a new name Alitalia 
was established during the Fascist re- 
gime. LAI was a postwar, reconstruc- 
tion-period creation, celebrating its 
taitli annii'crsaty this month. Both 
lines were in the black when the tcor- 
gani/cation started. 

General Utbani's orders as presi- 
dent of LAI arc explicit; liquidate LAI 
as quickly, rationally and economically 
as possible, making available its best 
personnel and equipment for merging 
with Alitalia. He ha.s no written orders 
to that effect, but his mission is cle.ir 
to cvenone on the inside of Italv's 
presently confused civil aviation picture. 

L.AI has had, of course, the more 
difficult of the tasks fulfilled by the- 
Iwo airlines. While Alitalia flcis the 
"good weather,” fog-frtc routes to 
South America and Africa, LAI had 
the internal runs to Mil.in, Naples, 
Palermo and Cagliari, mid the difficult 
North Atlantic route to N'esv ^'ork. 
Ihily is not the world’s easiest Aviiig 
counttv. 

Milan, for instance, is fog-bound 
much of the vear. its airnort Ivins on 
the flat Po Valles- bct«wu (he tower- 
ing Alps and the Appcnincs. 

Just lion- main of L-AI’s estimated 
1.500 pilots, technicians and other cm- 

E loves would eventually be absorbed 
y LAI was not clear. It ua.s known, 
howei-er. that Alitalia was being vetv 
choosy ill selecting personnel and that 
it intended to take only the best in 
air and ground Crens and equipment. 

ALPA Will Pay Dues 
Dividend to Rlenibers 

Ait Line Pilots Assn, will divide 
S514.000 among its members this yc.nr 
as cash diiidcnds on dues paid, f^is-i- 
dciid amounts to 17% of each pilot's 
payments, the association said. ALPA 
has constitutional net worth limit of 
52.5 million or S275 per active mem- 
her. wliichescr is greater. 


Washington— Air Transport Assn, is 
asking Congress to specify in Fiscal 
1958 Defense Department appropria- 
tions that 40% of military Air Trans- 
port Service’s nomial passenger traffic 
and 20% of its cargo must be trans- 
ferred to commercial airlines. 

Testifying before the House Appro- 
priations Committee, Stuart G. Tipton, 
ATA president, said cii il carriers should 
be the bulk haulers in providing routine 
transport service for the military. Air- 
line equipment and f.iciliHes, he said, 
should be in constant readiness to per- 
form “a major portion of the massive 
air transportation tasks that would 
have to be done in wartime.” 

MATS Role 

'I'ipton told the committee that 
MAI’S should become a true ’’nucleus 
military air transportation system" en- 
gaged in ’’developing new techniques 
and equipment and in Specialized mili- 
tary transport ta.sks that cannot be 
perfonned bv the cii il ait carriers.” 

He said bi the end of 1957, available 
c-aiiacity of the civil ait reserve fleet will 
be sufficient to move 699,400 troops 
aCTOss the Atlantic during the first 50 
days of .my war action- 

By 1961. he said, capacity will be 
great enough to moie 1,085.000 troops 
the same distance in the same 50-day 
]>criod. 

Ralph Cox, J., president of the Air 
Coach Transport Assn., recommended 
a cut of S120 million in the Defense 
Department transportation budget and 
charged that congressional directives to 
use commercial tmnsiiortatioii to the 
fullest extent passible have been ”\cry 
largely ignored in the Pentagon." 

Cox called for an "end of the Penta- 
gon war against small independent 
enterprise” and urged that the military 
be requited to “temose its arbitrary 
restrictions against full utilization of the 
equipment otsupplcmciital ait carriers.” 
Offer First 

Francis j. Roach, general manager 
of the Independent Military Air Trans- 
port .Assn-, told the committee that 
M.-ATS should not compete with ciiil 
air carriers and asked for a Defense 
Department directive that would re- 
quire Defense to offer non-militarv 
traffic to coninietcial carriers before 
con.sidering M.ATS. 

Earlier, committee chairman George 
Mahon (D.-Tcx.) warned that there is 
a ’’possible business plum here for pri- 
vate air transportation" which could 
ran ill ’’excess of S250 million.” He 
added: “I want to do anything we can 


for the commercial airlines, but I do 
not want to sacrifice the interest of 
national security for private enterprise 

USAF Rebuttal 

Air Force Under Secretarv James H. 
Douglas said the Air Force needs air- 
lift from both military and cii-il seg- 
ments but warned that, “in considering 
this question, it is appropriate to em- 
phasize again there must be ready lift 
by military planes and crews. This 
can nei'cr be rcpLiccd by civil lift." 

Douglas said in the peacetime divi- 
sion between passenger and caiso 
traffic, M.ATS will be used principalk. 
but not exclusively, for cargo tr.iffic. 
while cii il carriers will be usctTprimarilv 
for passenger traffic. 

He told the committee that a “hard- 
core" airlift, directly subject to military 
orders, in being and rcadv to support 
combat operations, is a "foremost con- 
sideration” of the Air Force. He said 
the need for a strong ’’backbone of 
military air transportation” necessitates 
contimioiis exercising of MATS fleets 
and manpower on its worldwide 

M.ATS is neither larger nor docs it 
operate at a higher utiliz.ition in peace- 
time than it must have to cam- out its 
wartime mission, Douglas told the 
committee. He added; ”Wc haic made 
no attempt to program MATS in peace- 
time at a utilization rate which would 
be eompotitiic with normal commer- 

'Element of Uncertainty' 

Douglas said it is "undeniable that 
there is an clement of uncertainty with 
civil ctewx that docs not exist to the 
same extent with military crews” .ind 
lie added; ’’the tact is that civil crews 
do not have to flv if tlicv do not want 
to." 

Douglas pointed out that the MAI’S 
fleet as of Jan. 1 included 619 aircraft. 
That figure includes 116 C-124s be- 
longing lo the Tactical Air Command. 
Douglas said it is planned to eliminate 
4) C-54s from the MATS fleet during 
the current fiscal vear. 

Complaint about competition from 
MATS came last week from Carter I.. 
Burgess, Trans World Airlines presi- 
dent. who said commercial carriers 
could solve a large part of their finan- 
cial problan if gos’crnment competition 
were reduced to “reasonable propor- 

Thc MATS operation grew from 
S4S1 million in 1954 to 5800 million 
last year. Biugcss said. 
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Senate Group Allows 
S352 Million for CAA 


Emperor's Constellation 

Haile Selassie. Enipctor of Ethiopia, and Ethiopian Airlines will share this Lockheed 
Constellation 749, kk'heii not in use by the liniperor, private compartment in cabin will 
be converted to passenger space and the aircraft nil! be flown on the carrier's international 
routes between Athens, Cairo and Addis Ababa, 


VA'ashington— Sen.itc Appropriations 
Committee approved a S352 million 
I'iscal 1958 budget for Civil -Aeronau- 
tics .Adniinistration-.i S23-5 million in- 
cicasc over the allocation voted bs the 
House but still S58,6 million below 
C-A.A requests. Tlie figure is 5106 mil- 
lion above the ait agency's Fiscal 1957 
budget. 

Ihc major cut made by Senate Ap- 
propriations Committee was Sd2 mil- 
lion for the establislinicnt of air navig-.i- 
tion facilities. CAA requested 5175 
million. The House approved Sllfi 
million; the Senate committee, 5153 
million- llie committee concurred 
with the House recommendation that 
521.3 million should be transferred 
from the Department of Defense 
budget to C.AA for the purely military 
asjKcts of the Vortac common naviga- 
tion system, llic committee also agreed 
with the Hou.se that SI 5 million shcnild 
be withheld for long-range radar be- 
cause "this program yiould proceed at 
a slower rate than proposed to prevent 
|)ossibIc diiplicalion between the exten- 
sive radar network of the military and 
that of the CAA.” 

Hie Senate committee approved the 
Ciy il .Aeronautics Board's full request 
of 55.7 million for I'iscal 1958 opera- 
tioms and administration. This is 51.1 
million above CAB's I'iscal 1957 


budget .and S-169,600 above the House 
allowance. 

Funds for airline subsidies, however, 
were cut SI. 5 million below the House 
allowance and 55.1 million below the 
CAB request- A total 537.2 million was 
approved bv lire Senate committee 
which said that this amount ''will be 
adequate iu view of the approval of 
fare increases approved for Hawaiian 
carriers and other factors tending to 
reduce air carrier subsidies”. 

'llie Senate committee voted only 
525 million for federal matdhng funds 
for airport construction— 510 million 
less than CAA asked and 55 million less 


than the funds allocated by the House. 

An allocation of 5250,000 for eon- 
tinued maintenance of 77 inlctmediafc 
landing ficlds-eliminatcd bv the House 
—was also approved by the Senate 
group. 

New Jersey Jet Site 
Proposed To Airlines 

New Votk-Proposal that a 75,000- 
aerc Jet-Age City be built in Burlington 
Counts, N. J„ about 75 miles soutTi of 
New York and 18 miles cast of Phila- 
delphia. w-as made to the Jet-.Age Con- 
ference being held in New York. 

An invitation v\-.is made by General 
Robert L. Copscy, chief of New Jer- 
sey's Civil Aeronautics Adniinistriition, 
and George M. Rogers, director of the 
Burlington County Planning Board, to 
airlines and airframe manufiicturcrs at- 
tending the conference to participate 
with Burlington County in developing 
the site into a jet travel center. 

Rogers s.aid that the Burlington 
Counts Board of Chosen Freeholders 
has .applied to the Federal Govermtsent 
for 5500,000 for ptcUminan- engineer- 
ing studies for the airport's dcvelop- 

Featutes of the Jet-Age City, which 
may ultimately cost about 5100 mil- 
lion, include; three-mile iong runwavs 
with 11 mile approaches; a wide buffer 
zone belt surrounding the airport 
proper, which would be zoned for air- 
port based and related industtv, with 
private housing specifically excluded; 
appropriate passenger and freight ter- 
minals. 

Helicopter shuttle service to New 
York and Pliitadelphia is contemplated, 
as is frequent plane service to Boston 
and W'ashington, D- C- 

Confcrcnce at which the proposal 
was made was sponsored bv the Air 
Transport Division. American Society 
of Civil Engineers, 


DC-8 Plant Opened 

Douglas Aircraft Co. has opened its new $20 million DC-8 manufacturing plant at Long 
Beach, Calif. Final assembly building is at left above, stmchires assemblv building adjoins 
it. Total floor space of tlie two buildings is 1 million sq. ft,; building area covers 25 
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SHORTLINES 


► Viacao Aeiea Sao Paolo has ordered 
five Vickers Viscount 810 turboprop 
transports with scheduled delivery be- 
ginning in the summer of 1958. Hliis 
brings to 585 the total number oi 
Viscounts sold. 

^United Air Lines will inaugur.itc 
Douglas DC-7 air coach schedules be- 
tween New York and Los Angeles on 
June 9. lire new service is scheduled 
to make the transcontinental flight 
in seven hours, 45 minutes. 

► Trans World Airlines will begin daily 
scheduled scaice on U. S. and inter- 
national routes with Lockheed 1649 
Constellations on June 1. Over the 
Atlantic, TWA will schedule dally non- 
stop flights from Nev’ York to London 
and Paris, continuing on to h'r.mkfurt 
and Rome. 

► Shell Oil Co. is the exclusit’c sup- 
plier of fuel for Sud Aviation Corp.’s 
Canivcllc during the jet airliner's Amer- 
ican tour {AW May 15. p. 41). Shell 
Kill supply approximately 120,000 gal- 
lons of jet fuels to the Caiavellc at 
sixteen cities while the new French 
twin-jet aircraft is being demonstrated 
to airline firms. 

► Miami International Airport has re- 
ported substantial increases in passen- 
gers, mail and cargo during the first 
t|uartcr of 1957 over the corresponding 
1956 period. Pas.sengers for 1957 
totaled 1.215,157, an increase of 105.- 
4S6 user 1956, International passen- 
gers totaled 261,147 as compared with 
241.551 in 1956. Mail poundage in- 
cre-ased by 555,541 to 4,011,409, and 
cargo neighed in at 49,145.555 lb., 
8.465,100 lb, over the 1956 quarter. 

► Iberia Air Lines of Spain will con- 
tinue its T uesday flight from New York 
til .Madrid through June. Iberia also 
])lans to fly into Bogota. Colombia, 
from Caracas, Venezuela. Tlic Tues- 
day flight to Madrid, uhich began Min' 

was originally scheduled to end 
May 51. 


CorrectioD 

Due to a typographical error in the 
Febraaty (AW May 15, p. 5lh Ameri- 

operating income of S884.581 tor the 
period. Tire figure actuallv represents 
the net operating loss after tuxes. Branifl 
Airways, had a net operating loss after 
taxes of $488,348 mther than a net 
operating income of the same figure as 


AIRLINE OBSERVER 

► Civil Aeronautics Administration will place more cmpliasis upon research 
and development. It has named Lucius W. Burton to a newly created post 
of Planning and Dcvelo]>ment Director to head the projected research pro- 
gram. Burton will work closely with CAA’s Indianapolis I'echnical Develop- 
ment Center in directing research and development activities for air traffic 
control of jet transports, airport and runway design requirements for civil jet 
use, (et flight operations and aeromedical factors connected with high- 
performance aircraft, 

► Lake Central Airlines will issue 5500,000 in new securities next month. 
Funds raised «ill be used to improse working capital position of the eom- 
panv. Overall financing program of Lake Centiaf includes the purchase of 
nevv equipment in 1960 or 1961 at a cost of 518 million. 

► Slick Airways will lease 24 R2800-CB engines for its three new DC-6A air 
freighters under a five-year contract with Pioneer Aircraft Leasing Corp., a 
subsidiary of Pacific Airmotive Corp, formed last November. Engines includ- 
ing the 12 spares will be delivered to Slick during the next 18 months. 

► Ru.ssian feederline officials are demanding more equipment to meet antici- 
pated record passenger loads this summer. They point out that during the 
peak traffic season, many of their aircraft are assigned to crop dusting, causing 
a disruption of feeder schedules. 

► Chesapeake and Potomac Airways, newlv formed helicopter line, will not 
seek a Civil Aeronautics Board certificate for scheduled service between 
Washington National Airport and Baltimore's Friendship Airport for at 
least another two years, according to a company spokesman. The company 
plans to operate industrial charter service between the two points with Bell 
47Js to obtain operational experience. It feels that the Board will be more 
amenable to certificating a fourth helicopter airline after the three now in 
existence in New York, Chicago and Los Angeles become mote firmly 
implanted in the overall air transjxort system. 

► F-ast Lufthansa Airlines has announced summer schedules from East Berlin 
to Brussels, Paris, Copenhagen and Stockholm in addition to service to 
Moscow and other Iron Curtain cities. Since the airline does not operate 
into N.ATO countnes, European observers believe schedules involve connec- 
tions with the Polish Airline Lot and Czechoslovakian airline CS.A at Prague 
to handle Paris and Brussels traffic. Flights to Copenhagen and Stockholm 
ate probably scheduled with .similar connections. 

► North Central Airlines attorneys will studv the Civil Aeronautics Board 
Lake Central Airlines Acquisition Case decision when it is published in order 
to determine whether to take it to the U. S. Court of .Appeals for the District 
of Columbia. CAB's announcement disapproving the jxroposed merger was 
issued in press release fom; and the final decision will be puhlislied later. 

► Resort Airlines certificate to operate all-expense air cruises to the Caribbean 
and other North and South American areas has been renewed bv the Civil 
Aeronautics Board for a period of five 'ears. 

► House anti-monopoly subcommittee headed by Rep. Emanuel Celler 
(D.-N. Y.) will issue its report on air transportation within the next two 
months. The subeomniitfee conducted extensive hearings last vear looking 
for monopolistic praclice-s within the air transport industry , Celler has indi- 
cated that he found monO[X)listic tendencies in the operation of the Air 
Transport Assn., the International Air Transport ,\ssn. and the Air Coacli 
Transport Assn, 

► Mohawk lias contracted with Garrett Corp.'s AiRcsearch Aviation Service 
Division to modify five Convair 240s from a 40-passengcr configuration to 
46 scats. By moving front bulkhead fom-ard, four scats facing aft will be 
installed in the front part of the cabin. Two seats will be placed in the aft 
section in the form of a divan separated from the main cabin bv a bulkhead. 
Garrett w ill also install an integral stairway on the side of each plane. 
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Airline Traffic — March, 1957 




Ocean Cargo Service Gains In First Year 


By Glenn Garrison 

New York— Scriboard and Western 
Airlines, eiicouniged bs its first year as 
a scheduled Iraiiwtlaiitic earner, expects 

fiiicc it began seliedided service 
April 10, 1956. the airline has expCTi- 
tneed a substantial growth in traffic as 
frequencies have risen and Super Con- 
stellation equipment has been phased 
into the operation to replace its I9C-ds 
on the North -Atlantic. 

■|hc airline earned Sd85,27> net after 
taxes on its overall 1956 operations, 
about a third of which were flown in 
coinnierciai service. Profit was down 
from Sl.967.369 in 1955. and the 1956 
net included sale of a DC-d. But last 
year’s costs included noivreciirriiig items 
for expansion. 

Revenues during the fir.st quarter of 
1957 totaled S4,8s6.7d9, up from S3,- 

606.000 for the first qiiattet of last 
vear. Net profit for the 1957 quarter 
totaled SI 58.711. S&W's best first 
quarter in the past five years. In the 
same quarter last veat, its net was 
$5,676. 

Only 10% of the first quarter 1957 
revenues derived from Seaboard and 
Western's militan contract business. 

Shift from military contracts to com- 
mercial schedules as backbone of Sea- 
board’s revenues will be accelerated this 
year, according to Arthur V. Norden, 
executive vice president and treasurer. 
Military work accounted for 65% of flic 


carrier's 1956 business, Norden told 
Aviation Week. This year's military 
work will be “substantially below 50%," 
Norden said. K.vcntual goal is to earty 
most of Seaboard's traffic in the sched- 
uled cargo service. The coinnierciai 
work provides tire solid foundation for 
a common eartier, according to Norden. 

Military business in 1956 consisted 
of Atlantic and Pacific airlifting of 6.- 

266,000 ton-miles of freight and 57,000 
personnel and dependents. 'I'ransatlan- 
tic commctcial freight scnice for the 
year totaled 9,443.000 ton-miles, a 
40% increase over 1935. 

This commercial business amounted 
to 30% of Seaboard's 1956 traffic. Re- 
maining 5% of the year’s operating rev- 
enues derived from "wet lease " opera- 
tions in which the airline provided 
planes, crews and maintenance under 
contracts with other carriers. 

Seaboard and AA’cstcm received its 
scheduled ccrlificatc in June, 1955. In- 
auguration of service was delayed until 
negotiations with other countries for 
operating rights had been completed. 

After scheduled service started, it 
look a little lime for shippers to begin 
using it. Norden said. -As a result, mo- 
mentum increased greatly near the 
veat's end. Second quartet frciglil traf- 
fic was up only 195f over the same 
period of 1955. but third quarter busi- 
ness increased 34%. and tfic last quar- 
ter of 1936 showed a 116% gain. 

This trend has continued in the early 
months of 1957. First quarter traffic 
was up 78% over kist year. Load factor 


also has steadily increased. March. 1957 
load factor on the scheduled Atlantic 
run was 73%, according to Norden. 

Seaboard scheduled five DC-4 flights 
wecklv during the initial phase of its 
operation. Schedules were increased 
to six last summer, Super Constella- 
tions replaced two of the DC-4 flights 
in November, and Monday through 
Friday Super Constellation service, plus 
a Saturday DC-4 fliglit, was scheduled 
last December. 

Six 1049H Constellations, three of 
them owned by S&AA' and three oper- 
ated under long term leases, were de- 
livered to the airline last year. Font 
leased 1049Ds already were in opcr.i- 
tion, raising the Super Constella- 
tion fleet to ten aircraft. Balance of 
equipment now is four leased DC-4s and 
a S&3k'-owncd C-46. Main use of the 
smaller planes is for shuttle service on 
the European side and for some trans- 
allantic animal operations. 

Seaboard has improved the perform- 
ance of its older aircraft by technical 
modifications. Curtent gross takeoff 
weight of its DC-4s, the airline reports, 
is 73,800 lb. and transatlantic payload 
of the planes is between 18.000 and 

19,000 lb. Changes included stripping 
of the planes to ligliten them, bcttei 

Tire 1049D propellers were modified 
bv in.stallation of plastic trailing edge 
fairing and a cliange of hub spinner 
after body; wings were beefed up out- 
board of tlic outboard engines; bigga 
brakes were installed; side struts in land- 
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mg gear were changed; and drag stmt 
damper was installed, llicsc modifica- 
tions, performed for the airline by Lock- 
heed Aircraft Service-lnternationaL 
brought gross weight from 133.000 lb. 
to 155,400 lb. 

Seaboard is further modifying the 
1049Ds, doing its own work this time, 
to bring the gross up to 137,500. com- 
parable to 1049H gross. Al'ork includes 
substitution of Curtiss-WTiglit 972TC- 
I8DA5 engines for D.Als; strengthen- 
ing of nacelles; beefing of wing inboard 
of the outer splice; bigger oil lines; and 
a changed oil tank liopper. 

New Facilities 

To handle its expanded fleet, S&W 
has acquired new facilities at New York 
International .Airport and now provides 
all its own maintenance except engine, 
propeller and component overhaul. Be- 
fore 1955, all of the airline’s mainte- 
nance was contracted; during 1955, 
Seaboard began liandling work on its 
DC-4s, and last year the Lockheed 
planes were added- Half a hangar is 
now leased at Idlewild, comprising 63,- 
000 sq. ft. of space, and there is 111 .- 
000 sq. ft. of paved ramp in addition. 
Tlic maintenance staff now totals 255 
people. 

The airline has leased 12 acres at 
Idlewild for eventual construction of 
its own maintenance base. 

Seabft-ird also has leased 12,000 sq- ft. 
of e.irgo space in the airport's new 
cargo terminal area. 

Regarding future aircraft, Norden 
says the next plane for Seaboard is 
"three or four years down the pike ” 


Most important feature of a new eatgo 
plane, according to the Seaboard offi- 
cial, will be case of access in loading 
and unloading cargo. .As toiimigc ca- 
pacity goes up, relative ground han- 
dling time must be cut ot ton-mile 
costs won’t come down enough to fill 
the planes, Notdcir believes. Cargo 
carriers now arc forced to balance them- 
selves on the end of a fork lift, accord- 
ing to Norden. 

As an example of how ground times 
rise with capacity and cut info the 
utilization of more modem planes. Sea- 
board's DC-4s require about one and 
a half hours to load. Their transatlantic 
flight time is about 22 hr. e.istbound, 
26 hr. westbound. The Super Constella- 
tions cut flight time to 12 hr. cast- 
bound. 14 hr. vvestbound-but loading 
lime is about 5 hr., Norden said. 

Thc Seaboard official won't quote 
ton-mile costs in his airline’s operation, 
but he reports that the direct operating 
costs of its Constellations are about 
70% of that of the DC-4s, where the 
utilization is constant, 

Major S&AA' markets over tlie At- 
hntic include clothing, electronic 
equipnrent, machinery, phamiaceiiticals. 
optical goods, aircraft and aiifomotive 
parts, household furnishings. The air- 
line has developed a palletized 5 x 3 x 
7 ft. container for liouschold goods, 
made of corrugated cardboard built 
around individual units of tire ship- 
ments. Tubular cardboard legs of flie 
containers permit easy fork lift han- 

■ITietc is a slurp difference between 
domestic and transatlantic cargo oper- 


ations from a financial standpoint, ac- 
cording to Norden. W'hcrcas the 
domestic carrier must keep its rates low 
enough to meet surface competition 
for many products, the transatlantic 
shipper will pay a mueli higher rate 
because ot the relative lack of surface 

.'live overseas cargo operation tliere- 
tgre offers great profit potential for the 

Seaboard and \Vcstcrn is faced with 
the directional imbalance that plagues 
North -Atiantie airlines, but Norden 
says the gap is narrowing- About 20% 
more of the airline's traffic now moves 
westbound than castbound, according 
to tlic Seaboard official. He attributes 
the imbalance of air freight movement 
largely to the awatencss of American 
importers of the advantages of using air. 

Seasonal Slumps 

Seaboard's seasonal slumps from a 
directional standpoint arc inversely ic- 
lated to the passenger lines’ situation, 
Norden points out- Other carriers’ cargo 
.space eastbuund is limited during the 
suiinncr when passenger loads arc high- 
est. hence this is a good season east- 
bound for SSrW because plenty of ship- 
pers arc looking for space. Westbound 
at this time, Seaboard’s busiiics.s is 
slower because castbound passenger load 
factors are low and there is competitive 
space for cargo. Same rclatioiisliip 
applies at other times of vear. but Sea- 
board's growing share of the total busi- 
ness is illustrated, Norden say s, bv tlic 
fact that its January, 1957, castbound 
loads were better tlian last vear's peak 
during the fall. 

Those freight forwarders who act as 
the carrier's agent bring in a vciv sub- 
stantial |xirt of Seaboaret's business, per- 
haps better than lialf. Norden reports. 
Tlic forwarder vvlio is simply a consoli- 
dator. not an agent, is a much lesser 
factor, bringing in less than 10% of 
the traffic. 

Main problem from Seaboard's shind- 
point, Norden says, is to educate the 
public to air freight. If shippers could 
be sold to the extent that air passen- 
gers have been sold, tlic Seaboard offi- 
cial said, there would be plenty of 

To further tliis cud, Seaboard and 
Western has increased its sales staff by 
50% during the past year and set up a 
program to indoctrinate its siik'smeii in 
the "basics of air transport economics." 

Also during 1956, the airline ap- 
pointed British Overseas Airways Corp. 
and Air France as its general sales 
agents in the United Kingdom and in 
France, tlic I'Tcnch Union and Mexico, 
respectively; appointed 300 new sales 
agents in tliis country and abroad; es- 
tablished an interline division to work 
with domestic carriers, and carried out 
a U.S. and foreign advertising program. 
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Human Factors 


Stressed In Atlas Plant 



MANUFACTURING AREA oi Aslroiisutics plant will be housed in steel stiucture (tear). 


By Irving Stone 

San Diego— In contrast to a straieht 
brick-and-mortar approach, human &c- 
tors and environment arc being cmplia 
sized in a nen integrated facility being 
erected here adjacent to Montgomery 
Airport for dcrclopmcnt and manufac- 
ture of the Atlas intercontinental bal- 
listic missile and advancement of prac- 
tical space teclinology. 

General Dynamics Corp.’s Conrair- 
Astronautics Dii’ision is matching this 
facility to modern needs of close liaison 
in a growing complexity affecting re- 
search, engineering and productiim. 
Construction Coordination 

In a unique approach, Convair-Astro- 
iiautics is coordinating tire planning and 
construction of its requirements uitb 
one of its own engineers, George M. 
Robertson, who has valuable hiick- 
ground in missile engineering and 
building construction. Now assistant 
chief cngincct-administration and spe- 
cial us.sistant to J. R. Dempsey, dni- 
sion manager. Robertson formerly was 
cliief engineer of Convair’s Pomona 
guided missile plant, coordinated design 
and construction of that Nav\-owned 
facilitj' when it «us built. Other con- 
struction experience includes aircraft 
plants, process plants and generating 

Architect-engineers for the Comair- 
Astronautics facilih' arc Pereira & Luck- 

^[tlin installations in the new facili- 
• Six-story engineering building. 


• Reception center connecting these 

• Single-story engineering and research 
laboratories complex. 

• Manufacturing building. 

• Gomponents-test facilities. 

In the layout of the overall facilities, 
special recognition has been given to 
the numerous internal and external in- 
teractions stemming from the extenshe 
design and contractual relationships in- 
volved in the ICBM project. Ilicse 
relationships result from the urgency 
and complexity of the missile program 
and logistics associated with its opcia- 

Thcrc are hundreds of contractors 
and subcontractors involscd, together 
with numetous gmernment ageiscics. 
'Iliis creates a need for a large mockup 
area «ith means for demonstrating 
equipment and educating participant 


organizations in the particular phases 
of work being liandiM, This is one 
svav Convair-Astroiiautics will prosidc 
a meeting place to facilitate the solu- 
tion of design and coordination prob- 

llic large number of business vi.silors 
at Convair-Asttonautics "ill hare tlto 
convenience of putting decisions in mo- 
tion quicklv, cren though thcr ate avi-a\- 
from home base. 'I'liis will be accom- 
plished by gir ing them the use of inter- 
view-office rooms «'ith telephone scnicc 
for rapid in-and-out communication. 
During technical conferences between 

ncers, long distance calls will be able 
to be made on the spot to resolve diffi- 
culties, get answers to critical questions. 
Room Locations 

Intcrriew rooms will be located on 
either side of the central entrance liall 
nmning behveen the engineering and 
administration buildings. N'ormalh lo- 
cated outside the scentih area, thev 
will be mailable to people without 
clearance, also «-ilI be aiailablc for 
limited use as private offices by con- 
tractots and government officials, and 
for interviewing prospcctire employes 
and vendors. 

On tlic second floor of tlic central 
entrance, accessible to engineering and 
administration activities, will be a large 
conference room, fitted with the latest 
audio-visual presentation equipment to 


facilitate interchange of information in 
the missile program. One feature 
planned is closcd-ciraut TV as a means 
of obsening plant operation rcmotch 
to case resolution of problems between 
particip;iting parties. 

Time Saving 

Conference room will have the usual 
accommodations for motion pictures, 
rear projection, lecture and demonstra- 
tion facilities. To take cate of a large 
numbet of conferees, provisions have 
been made for serving food, buffet 
style, saving time. 

Convair-Astrunautics has recognized 
the importance of professional society 
meetings in the continuing education 
of its engineers, and has specifically lo- 
cated the plant cafeteria with this in 
mind. Notmall; located in a security 
area, it obviates necessity for employes 
to go through gates for access to it dur- 
ing meal hours. By a minor rearrange- 
ment of gates, the cafeteria building 
can be made aeces-sible to personnel 
without cicaranee, promoting its use 
for professional society meetings. 

In the overall plan. Convair-Astro- 
nautics has compromised between the 
multi-storv buildings normally used in 
cities and tlic rectangular single-story 
configuration whicli usually affords lit- 
tle window area per interior square foot. 

A tower has been provided for the 
engineers to think and produce on pa- 
per. together with a "wafflc-pattcm'’ 
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SILftSTH; seals stay rubbery at -130 F 


SilastU'*, Dow Coming’s silicone rubber, shows litlle or 
no change in strength, hardness or resilience despite 
prolonged exposure to temperatures ranging from -130 
to over .500 F. That’s why Silastic provides the ultimate 
Set latest data on Silastic in all-weather sealing efliciency. Silastic extruded parts 
are available in almost any color, size or shape from 
Mail coupon today leading rubber companies. 


Typical Properties ol Silastic for Seals 
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consider ALL the properties of a silicone rubber, you’ll specify SILASTIC. 


fiist in silicones 


DOW CORNING CORPORtTIDN • MIDLAND. MICHIGAN 



'lb iiuikc the ONcrall pljnl as self >iis- 
taiiiing as possible, supporting units. 
Iiauscd in sc|xir.itc buildings, iiicludti 

• Combined en\ iroiiment-AClDcit\-accc]. 
er.itioii testing unit for subjectin'i coni- 
puents to trials ill simulated ensiron- 

• High flow laboratory, principally for 
testing gas flow control components. 

• Radiation systcins-test. 

• Hydraulic test laboratories. 

• Stnichiies test laboratories. 

General innnufacturing area i.s .i sin- 
gle-story rcctangnlar building covering 
approximate]; SdO.OOO sq. ft. in three 
bays. Betnccii two main bavs is a two- 
story area 60-ft. wide, bousing factory 


layout on the ground for laboiator;' pur- 
poses, wlierc equipment must be fian- 
died and iiioicd .ntound. 

Both types of space are gciictousiy 
provided witli windous. In the tower, 
measuring 75 x 225 ft., tlie entire 
periphery is made up of windows. In 
the wafllc-pattcrii area, windows face 
on high-courts. 56 ft. square, 'flic 75-ft. 
width of the tower building and the 
56-ft. widtli of the waffle elements inini- 
niizc tile large "bullpen” effect so pre- 
salent in many contemporary aircraft 
plants, tends to give tlic impression of 
more privacy for flic engineer. 

This general layout was motivated 
by dissatisfaction with W'orid War If 
t\pc of windowless cubes designed par- 
tiallv to withstand possible bomb blasts. 
In tlic Comnit-.^stronauties plant, since 
no abovc-gtouiid structure is considered 
immune to bomb blast today, it was 
believed tiiat engineers would prefer to 
work in a light, airy spacc. 

In the wafflc-jjattcni aie.i will be 
housed laboratories devoted to electron- 
ics, environmental testing, rcliabilitv 
sluclits, trajector)' iiistnimontation', 
component evaluations, gas dynamics, 
materials studies, inertial and magnetic 
components, computers, hvdtaulics, 
flight mcclianics, autopilots and staiid- 

Hoor space is sased in the individ- 
ual wafHc units by using court areas for 
coiridors. Taking .idvantagc of Cali- 
fornia vveatiicr, flic design pennits eu- 
gmCCTS to walk outdoors instead of 
using an inside hallwav. 

To insure conversion flexibility, pro- 
visions have been made to feed utilities 
to any aica. In this way space devoted 
to papn work can he changed quicklv 
to accommodate laboratorv activities. 

Also homed in the waffle-pattern area 
will be tlie newly formed Coiivair Scicn- 


Research, Engineering and 
Development Services on 
Precision Mechanical 
Devices for aircraft and 
general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development latwratory for 
HARTWELL'S engineering 
staff are "AT YOUR 
SERVICE!" 


Over two decades of 
successful problem-solving 
experience in the Tfelds of 
Flush Latches & Hinges; 
Fittings; Cable Terminals; 
Float Valves & Assemblies. 
HARTWELL’S highly 
developed skills and 
production abilities are 
‘■AT YOUR SERVICE!" 
if you have a problem In 
one of our fields, or are 
beginning designs, 
HARTWELL TEAMWORK is 
"AT YOUR SERVICE!" 
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The finest talents and facilities in the In- 
dustry have earned an outstanding position 
for Douglas in the national missile program. 


E. C. KALIHER, 
MISSILES ENeiNEERir 
OOUeUAS AIRCRAFT 
SANTA MONICA, CALII 


WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER 


Af DOUGLAS, your career in missiles 

is backed by sixteen years of experience 

. . .1 ■■ 

and an ever-expanding future 


You will become part of a team that has contrib- 
uted more to the research, design, development 
and production of missiles than any other group 
in the nation. 

You will work on projects that challenge the 
imagination . . . that stretch out far into the future 
. . . that let you plan a secure and rewarding career 
with Douglas. Many of these projects have their 
roots in the mid-forties and are still growing. 

Dose coordination of missile and aircraft work 
provides an interchange of experience and knowl- 
edge among Douglas engineers and scientists. All 
plants arc engaged in some phase of this missile 
program. .. making possible a broad choice of 
locations where you can work and establi.sh living 
conditions suited to your taste. 



Aerobee Sets Record 


Navy Acrobw-Hi slaite Ri|lit to 190.niiic 
alKhidc, a rccoid for singlc-sbge sounding 
rockets. Fl^ht from White Sands Proving 
Cromrd. N. M. lasted about nine nrtmilcs, 
reached top speed of 4,900 mph. 

offices, tool development laboratories. 
i|Uiility control laboratories, etc. 

Large nnderground tunnels scrsicc 
the assembly and clicck-oiit areas be- 
cause of peculiar problems involsing 
special gases and Cooling fluids. Various 
types of electrical power arc also sup- 

lire engineering building will be par- 
tially occupied by late June, l-'actorv 
building is scheduled for operation by 
end of the rear. Substantially crery- 
thing used iit pilot production of the 
missile, including hydrostatic test stand, 
\s-ill be mor ed from teinporars' quarters 
now u.sed by Conrair-Astronautics in 
Coiivair’s San Diego Plant 1. 

General Drnainics is |)utting about 

520 million into land and buildings at 
the new site, with Ait Force spending 
approximatch- the same amount for 
equiiJincnt for use in the division’s 

Employment in Convair-Astronautics 
now totals about 6,000. ivith about 
•10% in technical and engineering acin i- 
tics. This figure is expected to rise to 
about 7,000 by spring 1958. 

521 Million For Navaho 
Awarded North American 

North American Aviation has re- 
ceived additional S21 million for ic- 
.scarch and desclopmont work on Ait 
I’orcc's Shf-64 Nasaho intercontinental 
missile, currenth under test in Florida. 
Company’s Missile Deselopmcnt Dis'i- 
•sioii will get the funds. 



Valve Talk 


Whhtaker'a new customer service section is set up willi two 
major objectives: To speed up re-work luniaround time, anci 
lo reduce re-work totals. By incorporating this section within 
its 6cld engineering division, Vi liiltaker will have also a clear 
record of the life of earli and every unit from its production 
lo the lime the aircraft completes its final journey. 

Jim Myall, chief service engineer, has his sights set on 85 
percent turnaround within a three-week period, and (here’s no 
doubt he'll achieve it — that’s the svay Jim works. 

Previous to the recent organi/,a[ion of Myall’s new section, 
customer service was responsilile only for the aciminisiralioii 
of re-work contracts and (lie associated paper work involved. 
The actual work was hantlled on any one of five regular pro- 
duction lines and thereby became secondary to production 
sciiedulcs. 




Under ihe new setup, cusioi 
e has Us uwn specialized re-s . 
valve, butterfly, and .ic 


supervisor. Complete 
statistical records are maintained show- 
ing the types of re-wurk handled, anal- 
ysis of responsibility, and the action 
taken to eliminate discrepancies. In the 
case of company responsibility. Ihe 
proper Whittaker division is notified. 

As you know, there are four general 
types of re-work; 1. Normal rejection 


for imi 


mbiy ei 


made good at 
Units damaged by cusU 
or handling, w 


Considering llinl Wliiiui 


figure is 
1956 re<' 


_ . j6 rei'ord, for 
12,233 units went through customer 
service. Of these. 4,180 were pul 
through re-work at Whilluker 
expense. Another 5.041 were 
repaired, udjusted or overhauled at 
euslomer expense, while 2.999 were 
overhauled or inodiried for the 
USAF at government expense. Wlirn 
jiny question of responsibility arises, 
it is Wliilinker who assumes the 

Right now. one of Myall’s chief con- 
cerns is reducing the re-work ascribed 
lo "normal rejection." In this endeavor 

scrutiny of production assembly, a 


indard overhaul work which repre- 
nls about 40 percent of the customer 
rvlce activity. This includes overhaul 
,vr both prime contractors and the Air 
Force with Us eight busy maintenance 
centers that let overhaul and IRAN 
contracts. Engine valves are particu- 
larly critical, with Whittaker required 
to figure shipping lime as well as over- 
haul time within a thirty-day deadline. 


engineering section are field st. 
spares provisioning, and publica- 


ns lu military inslul- 
1 uttendunce at provisioning 


i 140,000 
■I rejection 
I. Take the 


ul i^^UminaUnV^invoWed 

Bs by supplying needed parts 

the PPB (provisioning pans 
breakdown) list arc supplied aulomati- 
cally by Ihe company as customer serv- 


each ilem^ '"'“h'''" T''*’ 

paid — material that is prepared by 

customer service as required. 
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Too little data 
too late? 


CEC’s 

MILLISADIC 

data-processing 

systems 



Vmatik MilUSADIC SyMms rapidly pay for ihcinselvts by sptidlHg reliable duio reduc- 
non. Programnune and operailon are e.xiremely limple. Operalhiial modes are flexible 


Consolidated cfrodynamics 


CECJ 300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE 


O R L D 


PIONEERING IS OUR BUSINESS 


Boeing Plans Student 
Engineering Program 

Boeing Airplane Co. Iras leased a 
building near tlie University of Wash- 
ington campus in Seattle for a program 
to utilize university engineering students 
for nonclassihcd drafting svork. 

After their freshman year, engineer- 
ing students will be hired on a part- 
time basis and paid on a sliding scale. 
"Farming out” of some routine work 
will enable company engineers to de- 
vote more of their time to the technical 
phases of their profession. Boeing said. 
Engineering students will gain experi- 
ence and jobs to help defray their school 
expenses. 

Boeing previously has made use of 
engineering students, but the students 
always were requited to work in existing 
company facilities, some distance from 
the campus. The jobs arc made mote 
attractive by the new location just oS 
the campits. 

Boeing is establishing the same pro- 
gram at Seattle University, where 5,000 
sq. ft. of space has been provided in 
the men’s dormitory, 

Tlie University of Washington build- 
ing has about '6,000 sq. ft. of floor 
space. 

De Haviilaiul to Build 
Near 'Vaucouver Airport 

De Havilland Aircraft of Canada 
Ltd., Toronto, Ont., plans to build a 
west coast factory on a 100 acre site 
near Vancouver, British Columbia. Tliis 
forms part of a long range plan and 
no definite date has been set for this 
project. Tlie land will be close to the 
Vancouver International Airport on 
Sea Island. It will replace a similar 
site purchased some years ago, which 
has been expropriated bv the Canadian 
Department of Transport for expansion 
of Vancouver airport runways. De Hav- 
illand also has a parts and service office 
at Edmonton, Alberta. 

B-47 Demonstrates 
LABS Bombing Run 

Boeing B-47 Stratojet is capable of 
executing the half loop type of ma- 
neuver necessary to complete a LABS 
(Low Altitude Bombing Svstcni) run. 
In a firepower demonstration at Eglin 
AFB, a B-47 supplied with Minneapolis- 
Iloncyivcll LABS equipment, the six- 
jet medium bomber petfomied bomb 
delivery maneuvers similar to those 
used by the fighter-bombers for which 
the system was originally developed. 

Honeywell said it has received an 
Air Materiel Command contract for 
more than SI million for the B-47 
LABS equipment. 



OXYGEN EQUIPMENT 
TEST STANDS 

Guesswork as to oxygen supply 
equipment cannot be tolerated. 
Nothing can be done after takeoff. 
It’s the thoroughness and the accu- 
racy of the inspection test that count. 

It is here, at this vital, critical 
test point, that Bendix Oxygen 
Equipment Test Stands measure 
surely the accuracy and calibration 
of your oxygen equipment . . . for 
you who bear the responsibility on 
the ground and for the pilot who 
places his trust in you and your 
thorough testing. 

Using Bendix test equipment you 


make sure of pcrfonnancc . . . with 
the same quality stands that rigidly 
test the positive reliability of every 
piece of Bendix Oxygen Breathing 
Equipment before it leaves our plant. 

For testing and calibrating liquid 
oxygen converters and o.xygcn regu- 
lators, Bendix has designed and 
made available the special-purpose 
test equipment shown here. Built 
compactly, it is easy to instaU and 
operate. A factory service school 
is maintained to train your operators. 

With Bendix . . , both you and 
the pilot will be sure! 

For full details, write pioneer- 
central DIVISION, BENDIX AVIATION 
CORPORATION, DAVENPORT, IOWA, 



Pioneer-Central Division 
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regardless of SHAPE... 



economical G R A M I X 

(PRODUCTS OF POWDER METALLURGY) 

in the exact form to meet your 
...ready to installl 


Were you to machine the above pans from bar stock, or were you to finish them from cough 
castings or forgings, the cost would be considerable, due to their complex shapes. However, 
these parts— and thousands of others of comparable complexity— are produced economically 
by the Gramix process. Ghamix pans are die-pressed to the exact shape desired, with 
tolerances as close as .000$', then sintered. Further machining is seldom necessary, 
though we often perform a coining operation to give the part a burnished, work-hardened 
surface. GraM)X parts can beimpregnated with various high-grade oils to furnish self-lubricatioo 
at wear surfaces. Alloys available include an extensive variety of brass, bronze, and ferrous 
types, and our manufacturing process allows us to accurately control the density of 
Gramix parts, assuring a uniform structure. There is probably a component In your 
product that could be improved with Gramix sintered metal parts . . . 
Have you given it consideration ? 


THE UNITED STATES 

GBAPmUl* oiiiGi-ittniiiE • SIAMIf' siiraED«Eiiip«iis • MEXICAN’ iiiniiEniDuci! • CSC’ ibshes 



machine parts can be made 
design requirements... 


ENGINEERING BULLETIN No. 19 

Product eagioeers specifying materials will find a wealth of design 
information in this GRAMIX Machine Parts Bulletin, This material is 
presented in such concise form that questions are quickly and easily answered. 
A simple chart indicates which alloys— ferrous and non-ferrous- are 
suitable for different operating requirements. Working sketches show the 
various design possibilities- radii, helical teeth, dead-end holes, 
flanges, multiple shoulders- and how they can be utilized to best advanuge. 
Physical properties an presented, and metallography discussed. In all, 
you'll find Bulletin 19 an ideally simplified guide to a 

complex subject , , , write now for your copy. 118 


GRAPHITE COMPANY 

DIVISION OF THE WICKES CORPORAIION, SAGINAW 5, MICHIGAN 
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RCAF Pilots Train 
for Comet Release 

Ro;\il Ciinatli;m Air Force luis sent 
nine pilots to Hatfield, Fngland, for a 
tlircc immtli tr.iiniiig euiiRC in tic Ilav- 
illiind Comet jet airtnift. By inid- 
smnmct 70 RC.U'' personnel will 
t.iken the Comet tminiiig course. 

The RC.M' had two Comets which 
«crc gronnded some time ago and then 
shi|>|)cd to I'highiiid for o'cthan! and 
chan|cs resulting from cx|>ctiincntal 
norh done to determine causes of ac- 
cidents to these aircraft, llicse aircraft 
arc now nearing readiness for acccirtancc 
trials by the RCAl' and the Canadian 
trens nill fly the airciaft back to Can- 
aril on completion of their training. 

MiG-19s Added to 
East Zone Air Force 

Bomi-Kast German air force of ap- 
proNimatcly 10.000 men is now 
equipped u'ith Sosict MiC-19 jet 
fighters. The MiG-19 has supersonic 
S|Kcd and can be compared with the 
\ortii American I'-lOO jet fielitcrs sta- 
tioned in the I'ederul Republic. 

Last sciir the air forces of the Sos ict 
zone had onlv pnipellcr training planes 
and about MiG-1 > jet fighters. 

North American Options 
12,600 Acres In Nevada 

North Aincric-,m Aviation. Inc., has 
.Kt|nired options to |)iirchasc apptoxi- 
match 12,600 acres of hind in \Vashoc 
Co,, Nevada. Decision to purchase 
ssill not be made for some months. 
Ijic-.ition is heing ciiiisidcrcd among 
others because of Citimsion possibili- 
ties for fiitiuc development of niaim- 
f.ictnriiig and test facilities, possibly 
in the cicctromcehanical and rocket en- 
gine fields. 

Siirscss arc to be unclcrhikcn to de- 
termine’ suitability of the terrain to 
N-A.h's diversified o|xraticms as well 
as potential labor sit|)ph- and the avail- 
ability of ivater. electrical power and 
Ollier utilities and sciviecs. 

Mediiini-GIuss Copier 
Developed l>y Russia 

Boiin-Ccim.ni sources report Russia 
has dcs-clopetl a new hclieoptcr similar 
in class to the Bell -17 nr Cessna CIl-1 
tipes. Specifications for the Russian 

l'lsnginc-260 lip, All-1. 

• Kinptv weiglit-l,7S5 Ib- 

• Gross’ weight-2.S64 lb. 

• Maximum s|)Ccd-95 mph.; cruising 
speed— 71 mph. 

• Range-2H mi. 

• Scrs’iee ceiling-13,779 ft. 
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or telephone PErshing B-731 1 

MR. H. A. BODLEY 
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CONVAIR-A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Vertijet Takes Off 


Ryair* X-1? Vertijet test fliglit (AW May 1?, p. 29) begins from raised 
trailer bed (left). Eepctimental plane disengages its hook from eabic, 
moves anay on vertical exhaust of its Rolls Rojee Avon engine (above), 
rotates anay from trailer (above, right), climbs and starts conversion to 
level Bight (below, right). For pictnre of design team, see next |iage. 
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*The first successful interception 
of an aircraft by a guided missile 
was achieved by the Lark— equipped 
with a Raytheon guidance system. 

Today Raytheon is the prime 
contractor for the Navy’s Sparrow III 
and the Army’s Hawk missiles. 



RAYTHEON MANUFACTURING COMPANY 

WALTHAM SA. MASSACHUSETTS 



Reactors Developed 
By North American 

Research reactor lias been shipped 
to the Danish Atomic Energy Conimis- 
sion by Nortli Amcfic-.in A'intion’s 
Atomics International Division, uliich 
has also put into operation a small so- 
dium reactor dcscloixrd for AEC. 

Danish reactor is a "solution” tvpc, 
designed to operate at a [xn'CT IcscI 
of five watts. Denmark will use the 
desice for teseareh and training in re- 
actor operation, technologs’ and physics, 
radio chemistry, and production of ra- 
dioisotopes. 

Tlirce other research reactors arc be- 
ing built for foreign installation, in- 
cluding one for the Jaiwii Atomic En- 
ergs Research Institute near Tokso, 
one for University of h'rankfnrt and 
another for W'est Berlin. Germans'. 

'Ihc civilian power rciictor uses litjuid 
sodium as a coolant, the same cool- 
ant which caused difEcuItics in the 
nuclear submarine Sea Wolf. 

Atomics International will test the 
nuclear characteristics of the reactor 
and operation of the components. 
Thoiigh higliK corrosisc to piping 
which carries it, liquid sodium is still 
regarded as a useful coolant b\ some 
nuclear authorities. The North Ameri- 
can reactor is one of several in an AEC 
cis’ilian power program. 

Britain Presents Iraq 
With Five Hunter Jets 

Baghdad— Britain has presented Iraq, 
her Arab partner in the Baghdad Pact 
with five Hawker Hunter Mark VI 
swept-wing fighters. The fighters, re- 


quested by the Iraq gosernment, arc 
now biiscd at the Royal Iraqi Air Force 
base at Habbaniya. 

llie Britisli gift includes tlic supply 
of spares for three months, free dcliserv 
of the aircraft to Iraq, and a free ser\-ic- 
ing party to assist the Royal Iraqi Air 
l’'orcc in maintaining the aircraft. 


TACHOMfTER CALIBRATOR 



El.clr.nlcallr c.Rlroll.d d.i.lxa 
•pc<d «il|v»l«kl. (to™ 0 



General Electric 
Offers a Complete Line 
of Instruments for 
Business 
Commercial 
Military 

ELECTRtCAL aUANTITV 


Aviation 


ENGINE INSTRUMENTS 


GUIDANCE EQUIPMENT 
Dlre«lo,«l Cempo» Sr>leiM 

Sli.gl^ai°>0y™6i 

LIQUID QUANTITY 

TEMPERATURE EQUIPMENT 


COMPONENTS 


GENERAL^ ELECTRIC 
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Atar P2 In Flight 

Pilot hikes Flying Alar P2 off ground imdcr its o«ii i»« ct. The Siiecma craft soon wdl lie 
flown away honi its gantry and without roi>es, wliich arc used above only for safety. P2 
eventually will be converted into coleoptcr, designated C-450. Tipiiji seat for pilot lias 
been installed; annular wing will be added. 


Paris Show to Include 
F-104, KC-135 Flights 

Paris-Krcndi officials expect the 
l.ocklical F-104 Starfightcr and Boe- 
ing's KC-1 j 5 aerial tanker \crsion will 
be on flsing displav during tlic Paris 
■Air Sliow May 24-Junc 1. 

Twelve conntrics, in addition to tlie 
host nation, will participate, compared 
with nine in 195v when the intana- 
tional air display was last held. Most 
major .Amcriean airframe and engine 
builders will be among the 2H c.xhibi- 

Sovict participation Iras been re- 
quested, but so far the French base re- 


ceived no answer. The onlv Iron Cur- 
tain nations now scheduled to appear 
are Poland and Cznluislin-akij. Both 
will exhibit tourist and agricultural air- 
craft. 

\ mnnisor of French prototypes, 
nc' cr before revealed to the public, w ill 
be on static ilisplay and some will take 
part in the flybys prograiniucd for 

These aircraft will include Sud .\>ia- 
lion’s Trident II and Dnrandel inta- 
ceptors; Nord's Gcrfaiit II; Dassault's 
F.tcndiud IV and VI. tactical support 
fighters, and its Supcr-Mvsterc B2 pro- 
duction figlitcr, and Breguct’s .Vizc 
anti-submarine turboprop aircraft and 
its lightweight attack figlitcr, the 1100. 


TEST 


YOUR 


TESTING 

You will never know if you are getting | 
(he most for your testing dollar until you 
find out what it can buy at Wyle. 

Wyle facilities are ever changing and 
expanding to keep pace with advancing 
missile and aircraft designs. While facil- 
ities are but one measure of a lesiing 
organization, they can provide a salient 
key to its character. 

Mail the coupon below for the latest 
edition of WYLE '•FACILITIES:' It will 
reveal why vendors and contractors 
throughout the country come to Wyle 
for their Performance & Environmental 
Testing for Qualification, Reliability, o: 
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The Lifeline of Communication 
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Systems engineering— 38*ii parallel style 


Here's the challenge we received from the 
Korean Civil Assistance Command and the U. S. 
Army Signal Corps: 

Build a telephone commuHications system to 
their specifications that tvill junction over moun- 
tainous terrain. Cost to be within reasonable 
limits . . , upkeep minhtmtu . . . equipments com- 
patible with the experience and background of 
the population. 


The answer is the system now being installed 
in South Korea. 

Manually operated telephones, central offices 
and PBX switchboards, suited to a civilian popu- 
lation unfamiliar with dial methods. 

Wire lines for basic country-wide linkage, 
augmented with many channels of Carrier, wher- 
ever estimated traffic warrants it. 

And — delivery on schedule. 


SC 
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Turbomotor Describes Light Engine Bid 


New YoA— First indication of how 
Curtiss-Wri^ht Cotp.’s Turbomotor 
Division will attack design of small 
gus turbines was a description of s 
2.000 lb, turbojet for .supersonic flight 
given by three Turbomotor engineers 
before a recent meeting of the Society 
of Automotive Engineers here. 

Acquired over a year ago by C-^V, 
the Princeton, N. J. division is described 
by Chief Engineer Norman C. Whit- 
beck to be interested in any turbojet or 
turboprop up to 7,500 lb. thrust or shp. 
respectively. The 2,000 lb. thrust turbo- 
jet discussed before the SAE is but 
one of a family of small engines which 
’I’urbomotor has considered. The actual 
designs which it will develop are aimed 
at particular armed services lequire- 

Wliifbcck explained that the 2,000 
lb. thrust engine was not the JIA 
which has been mentioned in connec- 
tion with Turbomotor. But he said that 
this engine was a representative ap 
irroach . 

’Chinking behind the engine design 
was based on military need for a small 
powcqilant for a \lach 2-5 vehicle 
which could be a drone, an aerodvnamic 
missile or a man-carrying trainer. Tlie 
Curboniotor engineers found that for 
Mach 2.5 pcrfornianec the\ would be 
able to use a 1.700F turbine inlet 
temperature, a compression ratio of 
six and yet have onlv 170 lb. of engine. 
Afterburner Use 

For missions in tlic -100-2.000 mi. 
range they would not recommend a 
straight turbojet. Afterbuniers would 
only prove useful for ranges of less than 
■tod mi. at speeds of Mach 5, but esen 
in this case altcinatc increase of turbine 
inlet teiiipcraturc to 1.960F with tur- 
bine cooling might prove more at- 

Tlic study accounted for effect of 
'pecific fuel coiisuiuption by including 
flic fuel weight with the engine weight 
in the propulsion system analysis. Ac- 
cording to the Turbomotor engineers, 
it would be possible to oflsct the higher 
fuel consumptions of smaller engines 
by the extra fuel capacity which lighter 
weight would pcniiit. Tlic'' reasoned 
tliat it would be possible to replace 
one large turbojet by the equivalent 
thrust dis'ided between a number of 
small turbojets, plus ncccssars extra 
fuel, and gain in the exchange! 

A contrary view was that of C, A. 
Grinycr. sice president of Orenda 
Engines Ltd,, Toronto, By tlie time 
small engines arc installed, he said, 
their higher frontal drag, higher cost 
per pound of thrust and greater con- 
trol complication will more than off- 



set benefits of "two-thirds" scaling, 
Tlius on one side of the ateunicnt a 
large engine designer says that eight 
engines of 2.250 It. thruit will not re- 
place one 18,000 lb, thrust engine 
(Orenda’s Iroquois), on the oilier side 
a small engine designer believes that 
his product svill permit a smaller in- 
sestment in engine-airframe (two-thirds 
for the I'urbomotor example) to carri- 
the same payload. 

The debate on the threat of a multi- 
plicity of small oigincs to usurp the 
clomuiu of the large engine will go on 
for at least the next two generations 
of aircraft, Actuallv the British Short 
Bros, SC-1 which uses five 1,000 lb, 
thru.st engines is one of the few proto- 
types in existence based upon the eon- 

Weight: 170 lb. 

Most remarkable fc.ituic of the 
engine design which emerged from the 
I'urbomotor study is its light weight, 
I’urbomotor would hare no difficultv 
ill producing an 170 lb, engine w ith a 
thrust-to-wciglit ratio of 12:1, the studv 
asserted. In the future. I'urbomotor 
belicses it could further pare the weight 
to achieve a ratio of 15:1. 

Tlirust-to-weight figures proposed bv 
I'urbomotor arc coiisidcrablv hclter 
than those predicted for 1965 l« A. T. 
Gregory, Chief Eiigiiiccr. Fairchild 
I’.ngine Division. Deer P.irk, N, Y. The 
Turbomotor specific fuel consumption, 
"considerably below 1.0’’ appears more 
or less similar depending upon what 
Turbomotor means by ’ considerable.” 

Other features of the rurbomotOT 
design; 

• Bullet nose, which may possibly be 
an extension of the main shaft. For 
small engines at or under H-18 in. 
diameter, it is possible to mo\e the 
forward bearings back behind the com- 
pressor, Whitbeck said. It depends on 


whether the gyroscopic loads under the 
aircraft's accelerations, which can be 
as high as 1 5 G fur drones and missiles, 
will cause the first compressor stages 
to rub against the compressor casing. 

• Short, lightweigbt compressor. Since 
most of the eonipression will conic 
from the aircraft's multiple shock in- 
let only five compression stages arc 
needed. As the fat bullet nose indicates, 
the compressor blades will be relati\ely 
short- Turbamotor mitig.itcs tire ad- 
verse Reynolds nnmbe: cflect in small 
comptessbrs by using short, wide com- 
pressor blading rather than the long 
narrow- blades popular in larger engines 
as the CE J79 to keep engine diameter 
down. The compressor follows the cur- 
rent trend of employing transonic blad- 
ing in the first stages. 

• Mid-frame and engine cm-clopc shell 
arc mostly of simple sheet mebil de- 
sign. Engine disassembly fnr main- 
tenance would be performed by break- 
ing the engine case at one of the vertical 
flanges and pulling the rotating mem- 
bers out rather than removing half a 
split case to uncover the rotating mem- 
bers as is the practice on larger engines. 
Turbomotor said that the shell would 
be a straightforward sheet steel struc- 
ture with only a normal spacing of 
stiffciring frames. As mentioned pte- 
\-ioush it is likely that the mid-frame 
may eont-ain the forward bearing sup- 

• Combustor of "conservative" dimen- 
sions. Though it would take up most 
of the \-olume. the combustor is not 
expected to add a proportionate amount 
of weight- Tlic fact that the gas resi- 
dence or dwell time in the combustor 
cannot be scaled down to suit small 
turbines is an aggnii-ating limitation in 
the design of compact miniature tur- 

• Turbine is One uncooled stage. Be- 
cause the compressor is short and the 
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“It stands to reason, Jim... 
the safest engine is a clean engine . . . 
and there’s no cleaner engine 
than a Gulf - lubricated engine!” 


Use new Gulfprlde Aviation Oil 
Series D, the detergent oil, or Gulf 
Aircraft Engine Oil, the straight 
mineral oil, Either way, you'll be 
keeping your engine clean, and 
playing it safe. 

Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean. 

That means increased periods between 
engine overhauls, because of less wear and 
tear on engine parts. 


Gulf Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
D, the detergent oil, 

gent Oil—for greatest possible cleanliness in 
radial, inlineand horizontally opposed engines. 
GuU Aircraft Engine Oil— Straight Mineral 
Oil that minimizes sludge and oil inlet screen 



...the world's finest aviation products 
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lurbine has to withstand liigh temper- 
atures, both will weigh about the same. 
TTie weight sated in these members and 
their connecting shaft will be the great- 
est contribution to the engine's overall 
light wciglit. In this connection it 
could be argued, since the airframe’s 
inlet contributes significantly to the 
engine’s performance, its wciglit ought 
also to be included before this super- 
sonic engine can be compared in weight 
to a subsonic engine. 

• Nozzle, which Is said to be of the isen- 
tropic external plug type. This has the 
adi’antago of being short and liglit. For 
Macli 2-5 flight, a convcrging-diicrging 
nozzle w’ould be needed. 

• Fuel pump and control and oil svs- 
tem arc mechanically driven from the 
engine shaft and are located at the 
inid-ftame under the engine. Oil feed 
and return and fuel delhcry lines ate 
led from this point. 

Pneumatic Starts 

A small turbine impingement nozzle 
is added for pneumatic starts. 

The pneumatic energy could be sup- 
plied cither from external compressors 
on the ground or from charged bottles 
in the air- 

Becausc the airflow to produce 7,500 
bp. in a turboprop is only 75% that 
needed to produce the same figure in 
jet thrust with present engine temper- 
atures, it can be .seen that Turbomo- 
tor’s largest turboprops will Ire smaller 
than their latest turbojets. 

This is in line with the general in- 
dustry tendency to hold the size of 
liitboprops with heavy complicated re- 
duction gearing below th.it of less com- 
plex turbojets. 

Tlic division will ha\e access to for- 
eign engine developments which result 
from cn|iiiecring assistance and licens- 
ing agreements which the patent com- 
panv lias with .Armstrong Siddcicy, and 
Bristol Aero Engines Ltd. in England, 
and Daimler-Benz, Germany. 

Test Stage Is Near 
For Fairey Rotodyne 

London— Faircy Aiiation Co.’s -10- 
.scat Rotodinc helicopter is due to start 
ground trials and flight testing in the 
next few u’ceks- 

Dr. G. S. Hiship. chief lielicopter de- 
signer at Fairey, commenting on the 
noise problem, said: "M'e tliink the re- 
sults wc have achieved are as fruitful as 
ani'thing done ani'whcrc in the world." 
The compam- is trving to reduce the 
noise of lire helicopters takeoff to “an 
acceptable level for city center opeta- 

The Rolodvnc has been designed to 
British European Airways specifications. 
It will carrv 40-48 passengers or 10,000 
lb. of freight. 
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CYLINDERS 
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of hydraulic 

fabricated by Weather- 
head to strict specifications 
for leading manufacturers of 
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aircraft. No motter how "oul-of- 
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quirements may seem, look to 
Weotherheod . - - 
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unique dual-role radar guidance 
system 


destroyer »f 


hers, shown in this official Navy photo on the 
Gyatt, give the world's first guided missile 
age weapons system equal in range, accuracy 
at usually associated with a 45,000-ton ahip. 


Key to this successful installation of the supersonio Terrier system 
in the close quarters of a destroyer is the unique new Reeves combined 
automatic missile radar guidance and firs control system, developed 
out of Reeves’ experience with previous successful Terrier installation 


helps Navy’s 
first guided missile 
destroyer pack a 
battleship’s v/allop 


While serving the dual role of automatic radar tracking and guidance 
for the Terriers, as wall as fire control for the destroyer's 3' and 5' guns, 
this new Reeves system is compact (as shown By inset 
photo above), has great range and precision, and is capable of 
self-moniloring, It requires few operating personnel. 

Here is yet another example of Reeves' close and highly successful 
association with the U.S. Navy and other branches of the Armed Forces 
in many of the military electronics projects that have been 
or will be recorded as dramatic "firsts" in their fields. Reeves research, 
engineering and unique precision manufacturing facilities 
are specifically geared to this pioneering tempo. 



REEVES INSTRUMENT CORPORATION 

A sufcsitffery of Dynamici Corporslfon el America 
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Jet Engine Fuel Control Test 
Is Discussed at Symposium 


By Robert Cushman 

Detroit, Mich.— Ilow realistically en- 
gine fuel control systems must be tested 
Eefore shipment was argued at a turbo- 
jet Engine Symposium here sponsored 
bv Vickers, Inc. 

Essentially the controversy boiled 
down to whether it is necessary to 
incorporate complete closed-loop cn- 
|inc simulation, as in the new SIOO.OOO 
Vickets test stand, or whether more 
straightforward open-loop 550,000- 
100,000 test stands arc still adequate (or 
production testing. 

What Vickers has proposed for future 
engine fuel control system production 
chcckKjut stands is a production test 
unit neatly as elaborate as the develop- 
ment type rigs now used by firms as 
Bendix Products and General Electric 
Co. in developing new jet engine fuel 
control systems. 

Controller Drive 

Tlie Vickets fuel control test stand 
simulates the fuel controller operation 
on an engine by driving the controller 
with a variable speed hydraulic trans- 
mission just as it would be dris’en off 
the engine’s accessory pad. 

The hydraulic transmission's speed 
is controlled as a function of the effect 
that the controller’s fuel output would 
have upon the engine concerned. The 
Vickets stand does this by measuring 
the controller's fuel flosv output and 
using this to control the output of the 
Iiydraulic transmission pump. 

Between the fuel flow signal and the 
transmission pump. Vickers modifies 
the signal to represent the typical re- 
sponse lap of the jet engine. The 
function generators and analog com- 
□utets which are the lieart of the simu- 
lator can be varied to correspond to 
the beliaviot of the mrticulai engine 
for which the eontroUet is slated. In 
the case of the present Navy Bureau 
of Aeronautics sponsored Vickets test 
stand, the function generators repre- 
sent tlic Westinghoiisc J3-t turbojet. 

Dynamic Test 

Two modes of testing are possible 
witli the Vickers stand, transient and 
steady-state. In dynamic or transient 
testing, tlic main \atiable in the con- 
froller-plus-stand control loop is tlie 
engine throttle On the controller. For 
more conventional steady-state testing 
it is possible to set a particular rpm. 
on the test stand. 

On a typical dynamic test, the opt 
crator would throttle burst the con- 
troller from idle to military rpm., then 


note on tlic x-y plotter whctliei the 
controller-simulated rpm. was held 
within specification limits. Tliis test 
would indicate whether the controller, 
when it was installed on an engine, 
would schedule in enough fuel to ac- 
celerate the engine as fast as possible 
without bringing the engine's compres- 
sor too close to its surge margin. 

This much can be done by many 
conventional open-loop test stands, as 


those made by Consolidated Diesel. 
Stamford, Conn., and Greer Hydraulics, 
Inc.. Jamaica, N. Y. 

What the Vickers closed-loop design 
adds to the controller check-out is re- 
cording to what degree and for how 
long the conttoiler will interact with 
the engine once it has leveled off at the 
desired new speed. By plotting the 
fuel-flow and rpm. oscillations as they 
settle out, the Vickers stand depicts 
the controller's response and stability 
characteristics. 

Symposium reaction to concept of 
dynamic engine simulation on a pro- 
duction fuel controller test stand was 
varied- Some thought it more a dc- 


Silver Jubilee Newsreel 
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fo^he Slky 

Military, commercial and private aircraft shew the shape of 
progress of a flying America. Hew many of- these planes can 
you tdenfify from this porfiol listing of Camfoc users? Clue; 
They all have one rhing in common. . .Camlec fastening devices. 
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>elopment hpe tool and too elaborate 
for an autoniaticallv’ scheduled and re- 
corded go-no-go test des'iee. Others 
felt that the greater fuel controller 
coniplexits’ and higher rates of response 
demanded of future gas turbines will 
require this fundamentally more direct 
method of testing. 

Dr. Gerhard Rcetliof, chief of re- 
search at Vickers, said that future con- 
trol actuators which have to operate 
in over 700F degree envirouments may 
either be hot gas pneumatie systems, 
or liquid metal hydraulic systems. 

• Hot gasses, generated by solid or 
liquid propellants and operating for 
1-2 minute flight durations can pro- 
duce response rates comparable to pres- 
ent hvdraulic systems if thev work at 
suitably high pressures, Reethof said. 

• Heavy metals, as mercury, appear at- 
tractirc for hydrokinctic devices such 
as impulse turbines, pitot turbines and 


ram tvpc motors. TIrese hydrokinctic 
devices will use the momentum of the 
fluid rather than the high pressures 
with low velocities characteristic of 
present hydraulic positive displacement 
units. Unfortunately, mercury is even 
more toxic than the’ present high tem- 
perature hrdraulic fluids which arc ex- 
pected to go to SSOF. 

Sodium-potassium eutectics are ex- 
amples of other metals with low enough 
melting points to be attractive for high 
temperature actuators. 

This was the second year for the 
Vickers sponsored symposium. Al- 
though company products ate included 
in the agenda. Vickers tries to make 
the tno-day schedule more of a general 
engineering discussion bohveen U. S. 
and foreign representatives interested 
in gas turbine engine control than is 
customarv nith priruteh' sponsored 



FJ-4Bs Delivered for Test' 

First two FHBs, which ate equipped with new type speed brakes (below), were delivered 
to Naval Arc Test Center. Patuxent River. Md. (dr lest. New Fury carries auxiliary stores, 
bombs, has stability improvements for low altitude use. 
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Charts Offer “First Pass” Design Cheek 


Used as an aid in tlie preliminaiy design of aircraft at Con* 
sair (Ft. Worth) Division of General Dvnamics Cotp, tiiis 
mjimal provides a short.<ut method, ft reduces the time and 
effort required to analyze targe numbers of new desigrrs before 
detailed comparisons arc made of the more promising con* 
figurations. 

Sherman V. Brunk, author of this mannal, has over 17 
years experience as an aeronautical engineer, the last five years 
in pTcIiniinary design. Mr. Brunk prepared this handbook in 
the course of his normal work. 

Publication of this manual by Aviation Wr.ux has a double 
purpose; to allow engineers engaged in similar work to com- 
pare their method.s with those used elsewhere and to provide 
basic iiiformatiun for the further education of those in the 
aircraft industry who are unfamiliar with this particular 
design phase. 

This information concerning aircraft will be followed shortly 
by an article on missile design by Prof. K. D. Wood of the 
University of Colorado. This article is tlic latest of Prof. 
Wood’s extensive aeronautical writings. It will present the 
ilata necessary for predicting the performance of a winged 


By Sherman V. Brunk 

Many engineers, for their own use. have in the past 
marie graphs which arc similar, in pari or whole, to those 
containeii in this handbook. The grajshs with all the vari- 
ables concerned for a “first and second pass” evalualion 
of a design are put together for the handy use of the en- 

This handbook is not intended to replace the classical 
tools of the aerodynamicist; however, it is intended to give 
the preliminary design engineer a pictorial view of the 
trades and adi anlages to be obtained by variations of ibe 
factors involved- 

For evalualion of an airplane, a working knowledge of 
the aerodsnamic formulas are essential, rollow'ing is a 
lisl of the formulas used in the graphs and others that 


(2) Cl = 

(3) C»„. 


f-XCo, 

Cl’ 


(4) Cm.,., - (Tu- 
fa) Cm.,., - 2rm.„ (at Max) 

(5) T - D . (Ca„,^)(,)(Sw) - 
Cl (for L/I) max) 


<6) L/D,.., 
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(9) Ci>., 
(10) Range ’ 


I—) 

\SFC ) 


(£/0)ln^ 


|:Sg g x ^wetted area in ft.* 

Cor = Ckiellicient of friction 
l> - Drag in pc 


. = Dynamic pressure in lbs. per ft.* 

If w Mach No. = velocity divided by speed of sound 


P « Pressure in Ib./ft.* 

.rnK’ajKr 

II c ” Gross wt. minus fuel 

■ Specific fuel consumption (lb. fuel/lb. thrust/hr.) 

[ six charts, which were devci- 
al years as a means of obtaining 
:ing design, or for belter “first 




Chart Explanation 

Chart 1 shows the general relationship of total airplane 
wetted areas to the wing area. It is most useful at the 
preliminary stage of an airplane conception. One should 
exercise care to be conservative because the airplane in 
particular can be either to the right or left of the section 
denoted as to type, depending upon its own characteristics. 
As an example the Comet airliner could be expected to 
fall well within the conventional bracket, whereas the B-47 
will fall farther to the right of the guide lines because of 
tbc exteniaUy mounted engines even though it does not 
have a large transport-type fuselage. 

Chart 11 shows variables and is useful in selecting the 
aspect ratio desired for a particular design function. This 
chart is useful both for subsonic and supersonic calcula- 
lions. When using this chart for supersonic calculations 
enter at the proper “K” factor and proceed across the 
sheet as shown in the example. The (Cnmia) is figured 
from Chart I using (Aw and (Sw.) 'The (Cm) used 
will vary with type of airplane, finish, etc., but will usually 
fall between 0.0040 or 0.0027. Most high speed aircraft 
nowadays will be around 0.0033 or 0.0034. The common 
^an efficiency used today and readily attainable is 0.80. 
From this information the horizontal projection of “K*’ 
fector, or aspect ratio, and span efficiency to the vertical 
intersection of (Cnmin.) gives (L/D max.) and Ci, 

This will give the airplane capabilities, for the variables 
selected, provided the power is available. Another way of 
looking at it w'ould he to sav, that since the airplane W'ill 
probably be operating at something less than maximum, 
tills procedure gives a measure of growth potential. 

Chart 111 actually consists of two formulas superimposed 
upon the same base line. The first (M = ■/; pV*i has 
been set up to give altitude, Mach number and dynamic 
pressure. The second ”CLq^ will give dy- 

namic pressure, wing loading, and coefficient of lift. Tliis 
chart is especially useful for a number of reasons; it will 
give altitude capabilities, wing loading capabilities, the 
actual Cl at given conditions, and the dynamic pressure 
at which the airplane is operating. Perhaps the greatest 
use is the pictorial value of the trades which can be seen 
and evaluated on the spot. 

To use the chart enter on the left at Mach number se- 
lected and proceed to the right across the chart until you 
intersect the desired altitude. Thence, proceed downward 
along a constant dynamic pressure until intersecting the 
horizontal Lne representing the desired wing loading. At 
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D fly at 60,000, 70,000, and 80,000 ft. 
desired to know what wing loading the airplane could 
carry under these conditions. From the chart we find 

that the wing loading capabilities are 80, 52, and 33.5 lb. 

sq, ft. respectively. 

When a split mission airplane is to be designed, this 
chart is very useful in matching the airplane capabilities 
(i.e., subsonic to supersonic load carrying capabililiea). 
When the engine selection is to be made, the thrust re- 
quirements can be found by using [T = D = Cnioui (q) 
iSw)], This would result in a matched airplane. 

These charts are by no means a panacea. However, they 
will enable the designer to come much closer on the first 
try to the airplane design desired, thereby reducing the 
work in the preliminary design and performance groups. 

SiiMiniatioii 

Chart IV is to give a pictorial summation to the designer 
of the effects of dynamic pressure, lift/drag, total airplane 
wetted area, and the coefficient of friction on the load 
carrying capabilities of the airplane. This chart can be 
used to give indications of the size aircraft required to 
give the desired characteristics. For example assume 
Iq) = 240), and a weight of 250,000 Ib. at an (L/D) 
maximum of 8.6. From the chart we would get a reading 
of 120 = (2AwC|„l. If we assume 0.0034 for the 
(Ciif) and solve for lA„), we will find that (A,) = 
17,680 sq. ft. If this were tn be a conventional type plane, 
from Chart I, we obtain a wing area of approximately 
4,200 ft.' Calculate (Cnauul by using the above informa- 
tion which will give (Comin) = 0,0143. From Chart II 


S. = 2a00 ft.« . 
Cm... = .0140 
Ctfor 


All this would correspond with an altitude of approxi- 
mately 33,000 ft. with speed of Mach 0.80. From Chart 
III it can be seen that for a speed of Mach 0.80, if a higher 
altitude is desired, a lower (ql must be utilized with a 
slightly higher IClI, and a consequent increase in (L/D) 
and aspect ratio, 

Chart V provides quick access to the log ratio of the 
weight full-up to the weight minus fuel. 

/ y 

Chart VI is the classic range formula, I Range = 


(LaD) In 1 and is especially useful for showing the 


(■"*) 


ratios for a constant 


trades in (L/D) and 
range, 

To use the range charts, enter the top chart at the veloc- 
ity and come across until intersecting the SFC line corres- 
))onding to the conditions selected. Proceed down the 
(V/SFCl line into the middle chart to the (L/D (actual)J 
intersection. This gives a range constant on a diagonal 
line. Enter lower chart on the same range constant until 

intersection of the horizontal projection of the ^Ln 
ratio, then read the range at the base. 
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New fittings speed instailation 

of aircraft plumbing lines 


Dunbar Kapph SWIVEL FITTINGS can be adjusied-a4M-360° 






Answers to the Toughest Problems 

in Jet Aircraft Cooling . . 


LIGHTWEIGHT... THIN WALL 


STEUIRRT-UIRRnER 

HEAT EXCHANGERS 

Stewort-Warner's unexcelled experience can be used to meet your heot transfer needsi 




The South Wind Division of Stewart-Warner pioneered the 
development of heat exchange equipment for heating modern 
aircraft. Now South Wind is the leading producer of heat ex- 
changers for cooling. Lightweight thinwall units in both stainless 
steel and aluminum — either air-to-air, air-to-liquid, or air-to- 
evaporating-liquid— are being designed and fabricated for a wide 
range of new and important uses. If you have a heat transfer 
problem, South Wind engineers can help you solve it. No obliga- 
tion. Write to South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 


ASPECT ratio' ' ‘ Co MIN. 
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One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
... cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system . . . 
simplifled design , . . made assembly easier 
, . . eliminated alignment problems . . . im- 
proved performance! 

This is only one of hundreds of remote con- 
trol and power drive problems these quality 


flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight , , , cut production costs , . . elimi- 
nate unnecessary parts? 

If you’d like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 






AVIATION WEEK, 


20. 1957 


2 Aw Of L/0 (max.) 



AVIATION WEEK, May 20. 1957 


here 



EacIi poun^t of reduofd woiglit is worlh suniothing to you. 
Tlie new lienilix Pygmie? reduce connector weight dras- 
tically. These miniature aluminum c oniieclnt? are for com- 
pact electronic equipment and aircraft use. Contact^ are 
size 20 heavily gold-plated, featuring machined closed 
entry sockets. Choice of quick disconnect coupling helween 
a modified double stub thread or 3 point bavonet lock. 
Provisions for grommet sealing, potting, cable sealing, 
conduit applications. 


Bendix ”Pygmy” Connectors weigh less, take up less space 
than Standard AN Connectors. Think of the advantages! 


Avnet/ 


Available in a wide variety of shell styles and insert ar- 
rangements. Shell sizes range from %" l.D. to l%" I.D. 
and incorporate from 1 to 55 contacts. Write Dept. PC 
for descriptive literature on this dramatic improvement in 
Aviation Electrouics. 






46 Pound Turbostarter Gives High Thrust 
Engines 25 Second, Push Button Starts 






and Defense Industries Sales repre- 

“aft'T<^r!rTarWne'^Dept*!°G 




GENERAL® ELECTRIC 



A SPECIAL BREED OF CAT... 



parts of today 


...and the divisions of H & B American Machine 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Machine Co., Inc. 

General Offices: Prudential Plaza, Chicago 1. Illinois 


Boeing B-52 
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COM PAMY 

WUHIHCTON SQUMt, miLADElPHIA S, PA. 


Plexiglas is n Irniimiirt., Hrg. l/.S. Pal. OS- anH in other 
principal counlries in Ihc It'eslern Hrmisphne. 

Canadian Olililbufor! Cij's/al Glass iff Plastics, Ltd,. 

130 Queen's Quay at Jarvis Street, Toronto, Ontario, Canada. 


Plexiglas 

...aviation’s 

standai'd transparent plastic 





7329 G-E 5-Star 6414 tubes in IBM SAGE computer 
show no opens, shorts, or mechanical defects! 


After 3000 hours' operation, no shorts, no 
opens, no mechanical defects — this describes all 
7329 General Electric 5-Star 6414 tubes in 
IBM's first XD-1 computer for the experimental 
sub-sector of the USAF SAGE system. 

In contrast: 17% of removals of another twin 
criode of earlier design tested in this giant com- 
puter, were for one of the three reasons above, 
any one of which can render a tube inoperative! 

Supremely reliable in ground applications, the 
64 14 and other General Electric 5-Star computer 
tubes are equally dependable in airborne equip- 
ment, Heavy-duty design — features such as com- 
pa«, sturdy cage construction, double mica 


spacers, a double-staked getter — ward off vibra- 
tion and shocks incurred in flight. 

General Electric helped pioneer high-relia- 
bility tubes for aviation . . . was first to design, 
build, and test special tubes for computers . . . 
later, developed the first computer types with 
S-Star high-reliability performance. 

The three G-E 5-Star computer tubes, and 32 
G-E 5-Star types for communications and air- 
navigation, offer equipment-builders a choice 
backed by manufacturing experience not found 
elsewhere. Ask for a G-E tube sales representa- 
tive to call! Receiving Tube Departmenf, General 
Electric Company, Owensboro, Ky. 


"Progress fs Our Most /mporfanf Podud" 

GENERAL A ELECTRIC 


B-58 Fli{j;hfs Taped 
Bv New Dala Syslein 

Ft. Worth-riiglit test tlahi sistein 
tailored for the B-iS is helping Con- 
';iir speed up the test fliglil schedule 
for the new supersonic boinhcr. 

Conr'.iir engineers hare designed .i 
det.i ptoccssing syslein foi the llusllet 
Gipabic of handling dahl in a new, high 
IX'rfonnaiice flight test eiivironincnt not 
previously encoimtcted by bombers. 

Hustler is the first bomber to use 
.1 inugnctic tape recording sy.stcm as the 
ininiarv source of dahi acquisition and 
the first bomber to utili/c ii liigh den- 
sity recording ssstcin entensis'ely. ;ic- 
eording to \\'illinm Denson. Convair 
engineer in ehiiigc of data ptoccssing. 

Consiiit's B-58 ilata system is de- 
signed with these hs’o aims: 

• .\cquirc as much thihi as ixissibic 
at the smne time. 

• I’roccss and i>las the data hict in 
usable form as quickly as possible. 

llie Victor .-kdcliug Machine Co., 
Chicago, III., designed and bnilt the 
.litbornc and groniitl equipment for the 
.vstem for Com air. 

The Comair data installation is an 
■malog or continuous recording system. 
It uses a 5(1 track recorder with a con- 
trol p.incl for the flight test engineer 
u'liich allons liinr to control it nianu- 

Reconlcrs rcccise signals from trans- 
ducers nhich sense the phvsic-.d var- 
iables. Ilie transducer emits an elec- 
trical signal nhich gee's to an oscillator, 
then to the magnetic tiiix,' in h'M fonn. 
I'ape si>ced is 15 incht^ per second. 

On the ground, the pknback tape 
Iransptirt is similar to the recording in- 
strunient in the airplane. .\ gmiip of 
discriminators and filters reemer dat.i 
IS originally sensed in the air. 

'Hie data' conies out a.s a DC soltagc 
.ind ear: be prcACnted on strip chart re 
corders or osciilogr.iiihs or can be digi- 
tized and put on magnetic hi|>e for use 
in compiilcrs. The data ran also be 
put on punched cards or pniiehcrl tape, 
or it can be taubulated in terms of deci- 
mal numbers for immediate use. 

I'liglit test d.ita can be processed into 
.1 form dircctlv usable in IBM “0-f tipe 
computers. Convair has hso IBM ^04 
computers in its Ft. 5\'orth ]>lant. 

in [wst scars, measuring 100 s'ati- 
.'blcs on a flight was considered serv 
good. The ness- Coni-.iir svstem ean 
record up to 144 continuous test var- 
iables simultimeoush on one recorder. 
Recorders use 11 in. magnetic t.ipe 
ss-itli 144 eemtimrous channels. 

Corn-air usuallv runs at least two re- 
corders in a 13-jf5. and more arc added 
for special i)ur]X)scs. By using eoimmi- 
tations tcclinique (time sharingt, the 
ssstem e.in record 200 to 500 s-.iriablcs 
on one recorder. AetuaUs, it is capable 


of recording more data than any ground 
equipment ranid handle in a reasonable 

Tlie ground installation has three 
playback systems, all of them similar. 
They Gin be used siniultantously to 
piav Kick data from as mans as three 


llirei 


s after a 


flight has landed, the systi 
at least the critical data in usable fomi 
for design and dcvclo|mient engineers. 
This is the real test of the system, ac- 
cording to Denson. 

■f he data ]3roccssing group has just 
niosed into a ness' flight test center 
sshcrc all B-5S flight test activity is 
under the same roof, including the 


liaiigar for flight test aircraft. Ihc 
ground station is in a dust-free, tem- 
]x:raturc controlled area. It has a |)res- 
surized plenum chamber under its floor 
so cooling air can be brought up and 
ducted through the equipment. 

In addition to the rlata gathered bs- 
the iicsv system, a nmnl)cr of tot sar- 
iables arc telemetered at the same time 
for expert observation on the ground. 
With telemetering, the pilot can be 
svamed if any limits arc approached, 
and a tccortl is prosidoil in case ans- 
thing hapixais to the aircraft. 

Corn-air flight test still uses the )>hoto 
panel and other olda nicthods along 
ss-ith the nesv system. Deason explains 
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Roll, pitch and yaw rate control gyros in one 
compact package weighing less than one pound ! 


In Control-with U. S. TIME GYROS 


SUBMINIATUEE! 


United States Time Corporation offers the 
systems manufacturer the long sought after 
optimum performance/weight ratio in 
Gyroscopic Instruments. The 3-Axis Rate 
Sensor package achieves high performance 
in one third the weight and volume of pre- 
vious rate gyros. Flight proven under severe 
environmental conditions, subminiature 
gyros and gyro packages can be supplied 
in production quantitiK to satisfy your 
specific requirements. 


U.S.Ti'me'S Research Staff and fecilltiesare engaged in reiearcli, design and devetopment directed tonard new 
products and optimization of the performance/weight ratio In the following fields of precision Instrumentalion. 

• STABLE PLATFORMS • PLOATBO INTEORATINO OVROS 
• ACCELEROMETERS • RATE OVROS • 8 AXIS OVROS • DAPAPER SVSTEiMS 
• INERTIAL INSTRUMENTATION • OUIDANCE SUB-SYSTEMS 

A new edition of oar tecAnimJ riofo kandiook orrotfaWe upon regueal. 

THE UNITED STATES TIME CORPORATION 

Manufacluring Plan!; Waterbury, Conn., iJe8corc4andX)e!«fopineiilDiciaion:Irvmgton,N.Y. 
Safes O^uxs: 500 Fifth Avenue, New York, OXford 5-5050 
34$ Tejon Place, Palos Verdes Estates, California, FRontier 5-9526 
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that no current single system, however 
sophisticated, can rccoid all the data 
that design engineers svant as accurately 
as they want it. The Com'air B-58 s^ 
tern is better tlian anything to date, he 
says, but it is still not good enough. 

Dcason adds, however, that with the 
present equipment, it is not likely that 
.r fligiit would be licid up because of 
lack of previous data, 

Convair thinks its high density data 
system will save valuable time in the 
flight test cycle of the B-58 weapon 
system the company is building for the 
Air Force. Hustler is in the YB-58 
category right now; USAF has ordered 
15 aircraft and plans to order another 
18 in Fiscal 1958. 

Convair's flight test data reduction 
group is responsible foe all data from 
the expciimcntal aircraft. The group 
is also responsible for a cooperative 
effort with range facilities for testing 
tlie weapons pod carried by the B-58. 

Under the weapon system manage- 
ment concept used for the Hustler, 
Convair has complete responsibility for 
design and development of the bomber, 
and the company does its own subcon- 
tracting for systems. 

The data group also works closely 
witli maunfiictureis of the systems 
which arc in the B-58. 

Experimental flight testing of new 
aircraft lias always been a time consum- 
ing and cumbersome operation, and 
aircraft builders and the Ait Force are 
constantly trving to reduce the time 
lag between the first rollout and service 

Flight testing is also expensive— early 
flights can cost as much ns $50,000 an 
liDUT-so tliete is an economic spur to 
speeding up the operation and gather- 
ing as muen data per flight as possible. 

Up to a short time .ago, flight test 
lias been conducted with data gather- 
ing techniques in use ten years ago- 
photo panels, oscillogt^hs. Brown tem- 
perature recorders. Tliese haie been 
improved in the past decade, but tlicy 
arc still limited in the number of test 
points, or variables, they can record in 
a given time, 'riiiis, many flights ace 
required to get tlie necessary data. 

5Vhile it has been used in concept 
for ten vears, telemetering is still be- 
ing dcvciopcd and improved. But this 
technique has been v-aluabic mainly on 
fighters because of short flight time and 
space restrictions, and on missiles be- 
cause most of tlicm arc not recoverable. 

The smaller size and Iiiglict speed 
of an aircraft like tlie Hustler led to 
the need for more advanced methods 
of recording and processing informa- 
tion. Flight test in a bomber the size 
of the B-56 was relatively easy because 
its great size permitted it to eanv nearly 
any type of recording equipment and 
monitors to handle it- And the long 
duration of flights provided time to get 


(hfi'ijOuJvjUiuMmeU^ 



can jmass-protfuee your precision 
schedulel 

Manufteturers unfamiliar with the specialized techniques of 
hanffing small, precision parts often run into costly production 
delays. Unusual skills, methods, tools and a depth of specialized 
experience are needed to manufacture and assemble miniaturized 
parts in volume. That is why leading companies make a date 
with Elgin to have this work done for them . . . after all, Elgin 
has been “making dates” with miniaturization for years. When 
your big problem is a small assembly, save cost, call Elgin. 


ELGIN NATIONAL 


WAKH COMPANY 
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Lockheed's new prop-jet airliner, the Electro, is 
designed for simplified, efficient inspection and 
maintenance. Use of Mormon lightweight J13 Joints, 
with sofety strop, on the Electro's onti-icing system 
combines quick connection and disconnection of 
bleed air tines with positive sealing at 700°F. 
and 125 psi. 

The J13 Joint consists of a lightweight V-bond 
coupling with flange ends for standard and thin wall 


tubing, fabricated entirely of stainless steel. Formed 
flanges eliminate need for goskets. Mormon J13 
Joint is available in O.D. tube sizes from 1" to 6". 
Larger diameters are available on special order. 

Mormon manufactures a complete line of joints, 
couplings, clamps and straps to simplify all kinds 
of aircroft fastening and joining problems. Write 
today for full information. 




DIVISION 


^4eroquip^Corporation 


.214 EXPOSITION BLVD-, LOS ANGELES, CALIFORNIA 


a lot of datu and to tun different series 
uf tests (III tlic smic fligiit. 

Tlic B-47 and B-52 were more 
cramped and faster than tlic B-36, but 
tliey still provided mote space for mon- 
itoring mote equipment tfian the B-58, 
Ihc first bomber to use a liigli density 
system cxtcnsiscly. 

Decision to use the present B-58 
data gathering system was made over 
four years ago, and the system was de- 
signed and developed at the same time 
as the bomber itself. Specifications 
were nritten with the needs and cap- 
bilities of the B-58 in mind, and manv 
components arc especially designed to 
operate in conditions not met in sloner 

Because of the environmental con- 
ditions encountered bv the Hustler in 
its function, many components, pr- 
ticularly airborne [Jarts, had to be built 
to exceed capbifitics cansideted more 
than acceptable in the pst for subsonic 
work. 

Parts of the dat.i system were flown 
in a B-36 to test the testing equipment. 
'nien actual testing of the B-58 began 
with ground and taxi tests, and pro- 
ceeded upwaid- 

First flight of the new bomber was 
made on November 11, 1956. 

With the systenr working to process 
data within a few hours, theoreticallv 
the Hustler could flv every day if there 
wxne no mechanical or weather prob- 
lems. 

Basically, the same data recording 
system is used on all B-58s in tlie flight 
test program, 

Soviet Airpower Shown 
In May Day Parade 

Bonn— German sources rc|x>rt the 
following planes were flown in the 
Soviet air parade ovct Moscow on 
.May 1; 

• lb Bison. 

• 3 squadrons Badger (Tu-16). , 

• 45 Bear. 

• 50 inashiight (Yak-25). 

• Farmer (MiG-19). 


Flader to Replace 
Continental Facility 

Fredtic Flader Div.. Eaton Mfg. Co., 
will build a new 5750,000 test labora- 
tory in 'I'onawanda, N, Y., just outside 
Buffalo. The laboratory will contain 
13,000 sq, ft. of floor space and wili 
liousc complete gas turbine engine facil- 
ities, air blowing machinery, dynamom- 
eters. torque ineasuting appanitnv, and 
an instnunent control room. 

llic new facilities are being com- 
pieted this year to replace the govern- 
ment-owned jet engine research facili- 
ties leased by Flader in Toledo, Ohio, 
which are being turned over to Conti- 
nental Av iation and Engincaing Cotp.. 
Detroit, .Mich., for use in continued 
development of the J69 engine and a 
new turboprop engine being developed 
by Continental. 

I''rcdric l''lador. who iieads the di- 
vision bearing his name, was formerly 
chief engineer for the airplane division 
of Curtiss-W'right Corp- 

Conlineiital Aviation is also working 


on high Mach ntimbet compressors. It 
will use the Toledo fiicilities to perfect 
single transonic a.xial stage comptessot 
which thev are putting ahead of the 
centrifugal compressor stage on the 
l''rcnch Turbomeca design engines to 
better the specific fuel consumption. 
Continental engineers say that a super- 
sonic or transonic compressor is cas.ict 
to handle if it is backed up by a 
centrifugal stage. 

Firsl German Navy Pilots 
Train to Fly Sea Hawks 

Bonn— Twenty-five officers and ca- 
dets of the CCTinan navy arc being 
trained as jet pilots at the N.aval Air 
Station in Pensacola, Florida. 

llicv will flv Sea Hawks ordered by 
tile German naval air force and will 
undergo type training with British naval 
air forces in EnglanJ. 

The first Sea Hawks for the German 
navy squadrons will be delivered in 
Januaiy 1958. The total order of 68 
Sea Hawks vvill consist of three types: 
fighters, radar and photo planes. 



F-101B Falcon Firing Solution 

Hughes Falcon missiles, partly buried in belly of McDoiiiidl F.iOlB interceptor iu uoroial 
flight (below), are extended and c-jiitcd for fuing (above). Missiles fiTcd from belly rack 
otherwise tend to follow streamlines, bugging fusebgc. In high velocity missile as Falcon, 
exhaust gases can thus be swallowed by engine, sometimes resulting in flauieout. A num- 
ber of fet fighters have encountered this phcnonienon. 
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The new Equiflex vibration isolator pictured above is designed particularly 
for applications where strict adherence to Government specifications is important. 

Barrel-shaped springs of heavier wire are assembled diagonally instead of 
radially and the result is a rugged, highly damped mount with excellent resistance 
to prolonged vibration at resonant frequencies. In addition to this improved 
performance, all the advantages of an all-metal mount with omnidirectional isola- 
tion have been retained. 

SPECIAL FEATURES 


• Low amplification at resonance. Approx- 
imately 2 times depending upon input 
amplitude. 

• Resonant frequency between IS and 20 
c. p. s. depending upon mounting angle, 
input amplitude and location of center of 
gravity. 

• Efficient isolation at high frequencies. 

• Efficient isolation at low input amplitudes. 

• All metal construction with exception of 
lubricant. 


• Temperature range without change 375 F 
to -70 F. 

• Vibration and shock protection characteris- 
tics unchanged by repeated shocks of 22 
g's for 11 millisecond duration on all axes. 

• Unharmed by hours of resonance with 
input of .036" double amplitude as out- 
lined in Procedure 1 of MIL-E-5272A 
with equipment mounted both horizontally 
and vertically. 

• Available in 1/4#, 1/2#, 1#, 2#, and 3# 
ratings in Number 1 plate size. 
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EQUIPMENT 

Mobile Suppressor Proposed to Airlines 

By GcorfiO L. Chvialian 



New York— W'liccl-mountccl jel en- 
gine noise suppressor for use in niaiiitc- 
iiancc runup areas u'.is proposed bv Tlic 
Maxim Silencer Co. at a recent .\ir 
I'r.msport .4ssn. meeting in Chicago. 

Proposed 13-toii mobile suppressor 
can be towed to a jetliner instead of 
requiring the plane to come to a station- 
ary, perhaps remote installation. 

Since the ATA iiiccting, at least tlitcc 
aitlincs-Pan American World Airways. 
Capita! .Airlines and Trans-Canada Air 
Lines— base expressed interest in the 
silencer, .according to Maxim. 

One Basie Design 

^fanufactUIt^ contemplates building 
one basic design to start. It will bo ex- 
pandable to accommodate larglr jets 
as they come on the market. 

A Niaxim spokesman made tins point 
about the dt-sign and construction of 
silencets; 

" llic engineering problem is not ,so 
much how to accomplish absolute tc- 
•siilts as it is how to .supply a norkahlc 
tompromisc bchsccn cost, size, sveight 
and ineomenicncc scrsiis an acceptable 
noi.se Icrcl in the particular area in- 
solved. 

".As a result of our experience, wc 
helics'c that it is [wssiblc to provide 
|>ortablc or semi-portable meims fot jet 
engine intake and exhaust noise sup- 
pression ss-ithin reasonable liinit.s of cost 

stiitially the degree of noise reduction 
i.bt.iincd depends on the amount of 
money asailable and 'or the amount of 
incons'ciiicncc that can he tolerated." 
Hook-up Problem 

The three bsisic problems of silencing 
jet engines mounted on aircraft ate: 
Iloss- to quiet the engine's cxisaust, liow 
to silence its intake, and how to hook 
the silencers up to the engine pixi of 
jet plane fuselage. I'irst t\sri problems 
are readily sobable, tlie thittl is not so 

Reason for the difficulty is th.it a 
certain amoniit of free motion of the 
aircraft must be allcnscd fot wliilc no 
jxirt of the |X)d or airframe m.is- be sub- 
jected to cxcessis-e tcmiseraturc or strain. 
Nor must exeessis c noise escape tluongli 
the connecting mechanism. 

Another problem which must be 
considered at the outset is ho« to cool 
the exhaust gases. Two cooling meth- 
ods arc induction of ambient air, and 
injection of a wata spra\. Most cco- 


SKETCH shows iHissible coiifigurjIiDu of a in 

miniie.i! silencing design e.m be ob- 
tained by a compromise using both 
inethods- 

Initial silciiccts will be aliout 50-40 
ft. long and cost about 550,000.555,000. 
Design Considerations 
Factors which demand special con- 
sideration in silencer design include 
operational and dtsigiv eoiisidcrafioiis; 

• Aftciburacrs, which aggimute tlic de- 
sign prohlem becau.se of incrc-ascd noise 
and heat. Hic latter requires the use 
of more sceontlaiy air and additional 
nater for cooling. 

• Thrust measiiiemeiit. If the engine's 
tlmtsf is to he measured during main- 
leiianec run-np. .smmd abatement de- 
vices must not interfere, 'this com- 
plicates the design problem and mas' 
indicate .s|iecial i.imiieeling desiccs be- 
tween engine exhaust and silencer. 

• Tuin jet pods create another design 
problem. 'I'his c.m be scihex! by de- 
signing a common intake to the si- 
lencer jiermitting eitlicr or Ixith jets 


to opcr.itc witlimit the complication 
of a val'c installation and without hlow- 

I7csigii of Maxim's silencers inelndes 

a number of prefabricated units called 
acoustical logs. .Ahead of this treatment 
arc the water spray rings which not only 
sene as coolers but also break up low 
trequeucy sound sortiecs. 

Design of sound attcniuitors nuist be 
'ueli mat exit gas sclocitics do not 
exceed 200 ft./scc. to present inteniallv 
or cxtetnally created sclf-noisc from re- 
ducing the cffcctis'cncss of the silencers. 

Two other incan.s of liandhng the 
ground noise problem; roll the entire 
plane into a roofless, aconsticsilly-trcated 
enclosure; or in areas ss hcrc scrv modest 
noise reduction is required, direct the 
jet exhaust toward citlier blast or de- 
flection fences. 

Tlic Maxim Silencer Co. is a subsidi- 
ary of Kinliart Mamifacturing Com- 
liany. Address: 74 Tromcstcad A\c., 
Ihittford, Conn. 
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Crosswind Ballistic Testing 
Uses Seismic Beam System 


Details of an advanced ballistics pto- 
gram using a. spccialK- equipped l''-39C 
Scorpion in high speed cross-wind can- 
non and machine gun firing tests have 
been diselosed by Vitro Corp. of 
Amcriea. The joint Army-Air force 
program was first reported in Aviation 
Wekk (Jan. 14, p. 31). 

Purpose of the tests is to determine 
the accuracy of aircraft machine guns 
and camion nhen firing cross-wind. 
■| his, in turn, will help to dctermini' 
how much flexibility can be built into 
the tail turret of donvair’s supersonic 
Hustler bomber. Ballistics scientists 
uant to obtain dabi to insure that pro- 
jectiles fired at a side-attaching enemy, 

ing condition, will find their targets 
nlicn shot from such higli speed aircraft 
as the B-58, 

The complex, dvnamicalh' stable 
gun-camera platform, which will also 
accommodate M-39. T-1S2 or M-24AI 
machine guns, also offers potential uses 
for other branches of the military 


Major Problem 

Tvpical equipment located in the 
spccially-buitt, elongated F-89 nose sec- 
tion includes forward \elocit\- cameras, 
gun and mount, niicroflasli light, RC-7 
aerial survey camera and aft vclocih' 

A major installation problem of the 
gun camera platform was the require- 


niciit for the RC-7 camera to deter- 
mine gun orientation during firing with 
an accuracs' of 2.S min. of an arc meas- 
ured with respect to the earth. To ac- 
tomplish this, the gun and camera had 
to be rigidly mounted with respect to 
each other and a vciy precise geometric 
relationship had to be maintained. Yet 
they had to be isolated from airaaft 
vibration and kept from responding to 
aircraft motion dniin| a firing run. 

Solution to the problem lay in 
mounting both gim and camera on a 
seismic mass gun beam system. !t 
consists of a scscii foot long steel beam 
nliicli, with 350 lb. of ksid ballast, 
weiglis a total of 1,600 lb. The entire 
system is isolated from the plane’s 
structure b\ four soft helical, hydrauli- 
cally damped coil springs. Ucavv seis- 
mic mass of the s\stcm makes it inde- 
pendent of aircraft motion during the 
short periods when the gun/cainera 
combination is in operation. During 
nonnal flight, the system is caged, or 
locked, to tlic airframe. 

Another seismic beam, weighing 500 
lb., is used to support the plane's \ cloc- 
ity camera svstem. Beam is made of 
Iiir-ar, a material with a vcr\- low co- 
officient of expansion to maintain the 
beam's critical dimensional accuracs'. 
II is supported on four hydraulic 
springs. 

Firing tests arc conducted at night 
at altitudes ranging from 15.000-40,000 
ft. os-cr the kaliistics range at Eglin 


Air I'otce Base, under supcnisioii of 
the Ballistics Directorate of the Air 
I'orcc Armament Center. Each time 
the l''-89 passes over the range, a single 
projectile, containing a self-destruction 
time fuse, is fired downward towards 
the range. Almost instantancouslv, four 
mietoflash cameras comprising tire ve- 
locity camera ssstem go to work. Two 
cameras photograph the projectile when 
it is four feet from the gim muzzle, 
two others shoot it when 16 ft. away. 
A fifth microflash camera, mounted on 
tlic aft end of the beam, photogra|)lis 
a liglit source at the front end of lire 
structure to record an\- Iseain deflec- 
tions during tlic flting whieli might 
ha\e caused sariations hetween the 
lines of sight of the four vclocih' 

Later in its trajcctors', the projectile 
explodes at a piedcteimiiicd S|>ot. Four 
ballistics cameras on the Eround. whose 
optical axes base been Jetcrniiiicd In 
star fixes, record the exact points of 
firing and explosion. The RC-7 camera 
in the aircraft records the ditcction of 
firing- From these data, the projectile's 
trajectory- is determined, giving the in- 
formation necessary for firing tablcs- 

In spite of 40,000 ft. altitudes, posi- 
tion of fire shell will be determined 
within a two foot radius. 

Precise Results 

Other measures taken to secure the 
most precise results possible include: 

• Fairing around tlic gun barrel to 
avoid any chance of its being bent by 
the high vclocih' air flow around it, 
since the Viilcah’s wunon Iwrrel ex- 
tends 20 in. below tlic bottom of the 
fuselage. Care was taken to design the 
fairing to avoid any air turbulence 
around the gun’s muzzle which would 
affect the projectile as it emerged. ' 

• Projectile velocity measuring Doppler 
supplied by Raytheon radar, included in 
the equipment installed in the nose of 
the F-89. Radar’s stub antenna is 
moimtcd near and parallel to the gun's 
barrel. Equipment is used to flic pro- 
jectile's velocity during initial portion of 
its trajectory. 

• Lights in the plane arc used to signal 
the position of the aitetaft to tlic 
ground-based camera systems. 

• Telemetering radio transceiver (AN/ 
ARC-27), mounted in the nose, trans- 
mits to the ground the time of flash 

trols equipment for the gun. camera, 
electrical and electronic systems. 

Special ten foot long nose of the 
F-89— about one foot longer than stand- 
ard-was designed and built by Tliicblot 
Aircraft Company', a diy ision of Vitro 
Corporation, \^'ork ivas accomplished 
under contract to the Armv Ordnance 
Corps, Ballistics Rcscarcli Laboratories. 
Aberdeen Pros ing Ground. Md. 
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Another Cutler-Hammer 
"first" for Aircraft Designers 


Cutler-Hammer offers the very 
first line of Lever Lock Switches 
ever engineered foe one hole 
mounting. Lever Lock to pre- 
vent accidental operation without 
cumbersome switch guards that 
obstruct panel visibility. One 
Hole Mounting to conserve panel 
space and provide maximum 
areas for panel markings. 

These are typical Cutler-Ham- 
mer Aircraft Switches . . . top- 
quality construction, expertly 
engineered. Positive snap action 
with dependable contact pressure 
in the closed position and reliably 
secure contacts in the open posi- 
tion even under the severe shock 
and vibration encountered in 
combat aircraft service. The 


lever seal is of special silicone 
rubber, engineered to outlast the 
ojierational life of the switch. The 
seal is unaffected by ozone or 
sunlight, oil or water, or extreme 
temperatures, either high or low, 

Cutler-Hammer Lever Lock 
One Hole Mounting Aircraft 
Switches are available in single, 
double of four-pole constructions 
. . . single or double throw, with 
or without center “off” position. 
Designed for minimum parts and 
weight. They solve many air- 
craft de.sign problems. Be sure 
you have complete data now. 
Write or wire today. 

CUTLER-HAMMER, Inc., 
1471 St. Paul Ave., Milwaukee 1, 
Wisconsin. 


What you should know about Cutler-Hammer 

Cutler-Hammer lias long held the re- 1920 Cutler-Hamn 

spect of tlic aircraft industry because manufactured the (ii 

this company has been port of the air- ever created specific 

craft industry for 36 years. Ithasnever craft. 

“ES'h.ll & '«« , 

lowed. IthnBsoughttoserve.notmerely manufactured the fir 

sell. It has been in the forefront of all ever created specific 

cooperative activity in standardization eraic. 

and long-range planning. It has sup- 

plied complete lines of equipment, not 1943 Cutler-Hamn 
merely the items of widest use and must manufactured the fir 
profitable manufacture. Today, as for ever created specific 
the decades past, Cutler-Hammer engi- craft, 
neers are working closely with the air- 
craft industry’s leaders thinking 1949 Cutler-Hamn 
ahead, planaing, designing and building opment of the first 
for the future. Here is the record: power relays for use 


1953 Cutler-Ham 
pics and certified 
first hermetically s 
WADC end Bu. / 

standard by ASG. 



Aert'culler-Hai 
adopted as ind 


n the 
ay to 


1955 Cutler-Hammer designed and 
manufactured the first one hole mount- 
ing Lever Lock aircraft switches. 




TECHNIQUES and DEVELOPMENTS 

in oscillographic recording 



RCCORBIN9 METHOD USED IN SANBORN DIRECT 
WRITERS, AND A REVIEW OF THEORETICAL AND 
ACTUAL ERROR FACTORS 

Firutd L shows the basic scheme by which Sanborn 
aclion of the healcrl ribbon tip stylus is visunliecd when 

Tho trace, therefore, is a true rcclanBuiar co*ordmatc eraph. 

the ItiRonomclry of the situation <Rr. 2) must be examined 

when d is small, the tattRcot and the aoRle are almost equal 
oiunerically. The exttression D » it ton 9 can, therefore, 
be rewritten D » Rd (approx.)* To the extent this latter 
expression is true, deflection distances (rather than deflect Ion 


chort width of 23 mm 

in nR. 2) and effective 
stylus lennth of 100 


I. Error os a function of doDcetion then becomes: 



Tbeoreticol Corrected Corrected 


flection starting one centimeter below chart center and 
finishing one eentiiucter above chart center, to either case 

as the standard, and, therefore, is without error. The fore* 
going table can therefore be corrected by subtracting .0033 
from each of the error terras to show tho error, 3, to be 
expected in actual use. The final column in the tnblc shows 
this error in mms. 

increases, deflection 1> incrcoses more rapidly than 9. All 
the error terms would occur as predicted only if the gslva* 


n Saoborn 
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Liquid Level Sensor 


Instrument Display Projector 

.Artist's dnviiig slions proposed use of Instrumctit ditplut ptujcclot dctcitipcd bv Auto- 
nctics ditision of North American .AvLilioti, Inc. Device could be used in transport aircraft 
to jitovidc bst-stage instmnicnt landing infumiation display nii pilot’s wiiidshidd, in same 
line of sight as tiiiiway. Projector comprises cathode tube, collimating optics, triclioric 
combining glass using color contrast piinciplc to slicngthen definition of reflected image. 
Principle reduces power requirement to -1,000 volts. 
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Liquid level sensing system operates 
in liquids from 167F to — 671-' or tlicir 
pour points, u’liiclicvcr is higlicr: in 
some applications liquid teiiipcratvircs 
liigher than the 167!' can be handled. 

Having no moviiig parts, equipment 
may be a.c, or d.c. powered and oper- 
ates in aiiv inililarv aircraft fuel, 
hydraulic fluid, gas turbine Itibc oil. 
Skvdroi, tsr other hvdrocarbon liquids. 

Liquified gases mat- also be handled 
by the unit. 

System is capable of operating a light, 
a conttol or valves. 

Simmonds Aeioces-soiics, Inc., 105 
Wliite Plains Rd., Tarrytown, N- Y. 


Miniature Selector Valve 

Miniaturi'icd four-nay pneumatic 
selector valve Model 9905 is specifically 
tlcsigiied for liandling drv air or nitrogen 
in aircraft a|)plic.itions. ' 

[laving a forged ahnnimnii alloy 
huusing, unit nicasutcs three inches 
across opposite ports and wciglis less 
lhan six ounces. Maximum internal 
leakage is 5 cc. per minute at room 
temperature .iiid external leakage of 
5 cc. jxr hour. Valve requires oitly 12 
Ii.mdle torque at full 0|X.r.iting 
presstirc. 

Xorm.il operating pressure is 600 psi., 
pioof pre^Mlre is 5,750 psi- and hiiist 
pressure is ".500 psi. Operating temp- 
eraturo ranges from —fish’ to 2251-’ and 
llotv factor is .055 sefm./psi. mhiimmu 
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Light Takes High Speeds 

Retractable landing and taxi light, 
designed to o|x;ratc at higli airspeeds, 
is built to withstand 20G t ibration and 
1 5G shock loads, with the lamp being 
isolated agiiiiist liotli. 

Worm drive on the lamp arm tc- 
slricts transmission of airspeed loads to 
the actuator. Unit is reported to meet 
MIL-L-8210. Lights employ -150-watt 
P.AR 46 lamps and the circuitry is sim- 
plified to use only one rckiy. 

Tiansco Products, Inc., 12210 W. 
Nebraska Avc.. Los Angeles 25, Calif. 

Plug-In Gate Valve 

Plng-in gate valve can be removed 
from imdraincd bank u-itliout causing 
external leakage and obviating need for 


and units meets M1L-P-5518-A and 
MiL-P-856-l-.A specifications. 

Tactair Valve Division, Aircraft 
Pioducis Co., 300 Church Rd., Bridge- 
port, Pa. 

D.Gi Motor for Missiles 

Type D-927 d.c. motor, especially 
designed for missile and rocket appli- 
cation, v'cighs 7.25 lb. and incorporates 
a 2-circuit noise filter for uiigiomidcd 
s'stcms at an additional pound. Unit's 


speed is continnous at 9,900 rpm., load 
is 0.5 hp. and terminal voltage is 27 v.. 
18 amp. 

Unit is designed to meet MIL-8609. 

F.Iecttieal Engineering & Manufac- 
turing Corp.p 4612 AV- Jefferson Blvd., 
Los Angeles, Calif. 





VOUGHT ENGINEERS’ MISSILE 


SYSTEM ARMS NEWEST NUCLEAR SUB 



m 



Senior Flight Test Analysis Engineer 
For Research Assignments- To irte- 
grote outomolic compjlolior method; 
into (light test doto 


Development Engineer. For weapon 
ond toclicol onalysis. To plan optimum 
weopon systems prior to preliminory de- 
•vofuole the militory worth 


tthods, ond to develop new ’’e" oi'''’’'’'' in prelim 


Requires engineering degree ond 3 to 
years experience with flight test do 
reduction ond onolysis methods. 

Propulsion Engineer. For ossignms 
in installed turbojet ond rocket perlor 
once; thermol control; inlet duct oi 
nozzle design; oerothermodynomics. 


components 
outomotion o( doto 
onolysis. Requires Electronics or Physics 
degree ond I to A yeors experience in 
electronics design. 




•^CN 


LSS Halihul symbol- 

lies of the Navy's 57- 
year-old submarine force 
and sigitals a broad new 


0€MGxrT yi M MecMiy\ r’t^ 


To arrange for a 


personal interview, 

^ Supervisor Enpineerins Personnel 


Chance Vought Aircraft, Dept. A-9 


Dallas, Texas 

or other current 

I am interested in a detailed report □ personal interview □ 

openings, return 


coupon to: 

r " ‘ 




Regulus II-Massive Air Power 
For Navy’s “Undersea Satellite” 


Construction ha.s begun on the USS Halibiii. wood's 
first missile-carrying nuclear submarine. Meantime, 
the Halibiil's primary weapon — Voughfs Regulus II 
missile — Is being flown repeatedly as a supersonic 
flight test vehicle. 

Before long the two will be joined — a irue sub- 
marine with unlimited undersea range and a far-flying 
missile, ready to deliver a nuclear strike. You’ll hear 
more about this “undersea satellite" when it begins its 
stealthy orbit through the deep waters of the world. 

Right now — as a Vought engineer — you can 
help bring it into being. 


Chance Vought has weapon systems responsibility 
for mating its missile with the atomic sub. Today, 
Vought engineers are designing the Halibui’s missile 
support equipment. They'll help train submariners for 
Regulus II operation, and they’ll be on board for 
check-outs of the entire missile sysiem. 

Vought engineers introduced missile power to the 
Undersea Fleet with Regulus I. In the process, 
they traveled a new and exciting development route . . . 
from test range to shipyard to shakedown cruise. 

Join them this time and share their adventure. 
Help forge from sea and air power an iiliimaie weapon. 





Armco 17-7 PH Stainless Steel 

Specified for Many Parts in Lockheed's New Electra 

Unique properties of special Armco Stainless contribute to exceptional 
performance and economy of America's first propjet airliner 


In the new Elecira, Lockheed brings propjet speeds to 
commercial aircraft. And combining its 7 mile-a-minule 
perrormance with tlie traditional stamina, safely and de- 
pendability of America’s airliners demanded the best of 
aircraft materials. 

Thai’s why Lockheed engineers have specified Armco 
17-7 PH Stainless Steel for many critical parts of the 
Electra. Where operating conditions are severe, the unusual 
combination of properties offered by this special Armco 
Stainless meets requirements most effectively. 

The high strength-weight ratios of 17-7 PH at room and 
elevated temperatures assure resistance to stress and heal, 
and its excellent fabricating characteristics simplify 
production. 

Design and Production Advantages 

Readily available in sheets, strip, plates, bars and wire, 
17-7 PH, when heat treated to Condition TH 1050, has a 


typical room temperature tensile ultimate strength of 
200.000 psi. 0.2% tensile yield strength of 180,000 psi 
and unusually high mechanical properties up to 900 F. 
On a strength-weight basis it is one of the strongest air- 
craft materials available. 

Equally important in both design and production. 17-7 
PH is easy to fabricate by standard methods. It is readily 
formed, drawn or welded in the annealed easy-to-work 
condition, then its mechanical properties are fully de- 
veloped by a simple heat treatment. 

Because of these unique advantages, Armco 17-7 PH 
Stainless Steel is being widely used in America’s newest 
fighters, bombers, missiles and commercial aircraft, It 
offers you new possibilities to economically solve your 
design and production problems. 

For complete information on the properties and fabri- 
cation of Armco 17-7 PH Stainless Steel, write to us at 
the address below, 


ARMCO STEEL CORPORATION 

1327 Curtis Street, MiddletDon, Ohio 

SHEFFIELD STEEL DIVISION • ARHCD ORAINACE S METAL PIIDDUCTS, INC. • THE ARMCO INTERNATIONAl CORPORATION 
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isolating the aircraft during the process, 
the manufiicturtr reports. 

Housing is niountcel within the t.ink 
jscrmanently and the vahe element— 
iiichidini motor and reduction gear 



train is inserted c.xtetniilly into tliis hous- 
ing. A turn of the ralvc element locks 
a sccondarr seal within the housing, 
shutting otf fuel. 

Wm, R. Whittaker Co., Ltd., 915 
N. Citrus Avc., Los Angeles, Calif. 

Pressurization Compressor 

Lm\-prcssiirc compressor for cicc- 
trunic equipment prcs.suriaition and 
otlicr iow-pressiirc pneumatic accessories 
consists of a thrcc-cyiiiulcr single-stage 
unit combined with integral a.c. 200-v. 
-lOO-es-dc electric motor. Rated c-apiicitL 
is si.v scfm. at outlet piessurc of 30 psi. 

Equipment is dcsigiicti to operate 



over range of —65 to -(-165F and from 
sea level to 50,000 ft. Oil eapacifr is 
sufficient for 100 hr, operation. Unit 
weighs 19.7 lb., including motor. 

M. C. Manufacturing Co., Lake Or- 
ion. Mich. 

WHAT'S NEW 


Reports Available 

The following five reports were 
sponsored b>' .Arnold Engineering Dc- 
'clopment Center, Air Research and 
ncLclopment Command, Tull.ihonia, 

On-Line Automatic Data Reduc- 
tion at the .Arnold Engineering 
De\-elo]>ment Center-bL 0:nid I' 
Taylor. 25 pp. (AFDC-TN- 56-13) 
Gas Pnritv of High-Tcmjierafuto, 
High-Pressiite, Elccttical Dis- 
charges in Air-by Daniel E. Blox- 


soni. 17 pp. (AEDC-TN-56-15) 
Production of High-Tempera- 
ture, Moderate-Pressure Gases by 
Means of Electrical Spark Dis- 
chaiges-bv Daniel E. Bloxsom. 

39 pp. (AEDC-TN-56-17) 
Development and Application of 
a Higii-T’emperahire, High-Pres- 
sure Storage Heater— bv B V. 
Rhodes. 30 pp. (AEDC-TN-56- 
18 ) 

A Method of Calculating the Rc- 
siionse Times of Pressure Meas- 
nting Svsterns-b\ Robert C. 
Biiucr. 33 pp. (AEDC-TR-56-7) 

Contributions on Partially Balanced 
Incomplete Block Designs with Two 
Assodalc Classes— b)’ W. H. Clnt- 
worthy. National Bureau of Standards 
Applied Mathematics Series 47. S.45; 
TO pp. Order from the Superintendent 
of Documents, Government Printing 
Office, Washington 25, D. C- 

Thc following publications arc as ailablc 
fiom the Office of Technical Sersdccs, 
U. S. Department of Cominciec, Wash- 
ington 25, D. C.: 

A Review of the .Air Force Mate- 
rials Research and Development 
Prograni-bv II. E. Hines and 
R- I''. Walden, Wright Air De- 
velopment Center. 52.50; 94 pp. 
(PB 111648-S2) 

The Importance of Certain Dial 





Aeromarker' Aids Tracking 

has been developed by ,too)et-GenCTal Corpf ".ieromaiker" ei'nitnall.’ ol'h'gbt tnd"dms^ 
puff of smoke which is radar rcfieclire and mil attract infrared seekers. Multiple cartridge 
drum eaimistcr, iiislalled in target drone (above) and shown closcup (left), is one of three 
^^pes of .AcromatkM svsteim. ^Others ore lived unit, multiple cortridge tube lauuchcr. All 
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ClfeATIve R£S£ARCH AND DEVeLOPMENT -f - PRECISION ENGINEERING AND PRODUCTION 


He’S getting new basic knowiedge 
on properties of semi-conductors 


MECHANICAL DIVISION 







SHE MADE THE TRIP 


STANDING UP! 


(on the fastest transcontinental passenger Right e 


With a Lear Autopilot keeping a 
steady “hand” on the controls, the 
Boeing 707 prototype streaked 
across the country at speeds up to 
692 m.p.h. So smooth was this 


record-breaking flight, so astonish- 
ingly free from vibration, pitch, 
roll or yaw, that a coin balanced 

1 edge stood up LEAR 


without tottering. I 



THE ERA OF 


I 


THE ELAND IS BEGINNING-- 


Every mediuni'haul airline in the world is faced with 
an urgent decision : how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 


It becomes clearer every month that ELANDS arc the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to ran and service. Because of its extreme flexibility in 
pwrfbrmance it is adaptable to any and every operating condition. And because of its 
simplicity and its excellent powet-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Qinvair — bought from the makers and 
converted to ELANDS — is a convincing illustration. 

Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications— and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-idng of engine intake, propellers and spinners). 



The profit of ELAND operation— From studies made of the published direct 
operating costs (including depreciation) of a number of typical airlines, it is proved 
that in the light of our guarantees a converted aircraft will be cheaper to operate— 
whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 
miles. Such calculations, of course, take no account of the increased revenue which 
will be earned by this, as by all other turbine-engined aircraft thanks to greater 
passenger appeal. 

Eland eonversion means increased profits to the progressiva airline 

D. MAPIE» AND SON LIMITED • LONDON, w.], ENSLAND Peirln<i> in Piegmii TK> ENGLISH ELECTIIC Cempen, Lid. 


nrff ixamplei 
ofiucusxful 

Naplrr Eland commlons: 
the Convair 340, 
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For fbo solution MAIL the coupon 


THE KAMAN AIRCRAFT CORPORATION r] 

7 1 Old Windsor Road 
Bloemtield, Conn. 

My engineering poiition is 


City Stole 






SHELBY SEAMLESS MECHANICAL TUBING 


A NATIONAL TUBE DIVISION PRODUCT 
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FREE BOOKLET 

working with “the ieaders” on exciting, 
advanced projects 


:xs^^siS.-sairs 
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CURRENT PAID CIRCULATION €5,100 


CURRENT PRINT ORDER €€,7V1 


MAKE NO MISTAKE . . . Aviation's biggest news today consists of the latest 
scientific and engineering developments which make possible tomorrow's 
aircraft. The prime source for this vital informotion is AVIATION WEEK . . . 
preferred by aviation's engineeing-management men because . . . 

Working to fulfill their “need to know" are 24 full-time editors — graduote 
engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detoM avia- 
tion's significant technical developments when they happen. 


Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK’S fastest publishing schedule in the 
industry guarantees its readers this advantage. 

AVIATION week's high-interest engineering-management reodership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this pointi has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK corried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 


VIATION 
^ Week 


A McGRAW-HILL PUBLICATION 


330 WEST 42ncJ STREET, NEW YORK 36, N. Y. 


(® #’ 




Contributing to superb performance . . . North American’s 

F-lOO Super Sabre is powered by a Pratt & Whitney Aircraft J-57 turbojet 

with afterburner fuel control engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD ], CONNECTICUT 

BiaiitilJil. /nil-color Trproiliirlion of original Siipn Snhrr pninlhii/ by 
R. T. Uamh-nie app' ars on llu covt r of CECO's informative folder, 
UMTIZEU FUEL CUXTRUL SYSTEMS. Eor yoliT folder, tcritc to Dept 3A. 
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Light for flight . . . 

complete series of bigh-riipurily Torringion 
Needle Bearings for aircraft application 


ce mounted In spherical lO 


heavy outer race end integral 
stud peinitttiitg cantilever 
mounting for use as cam or 


Torrinslon Ncciilc Bearings, offering maNimuni radial capacity in mini- 
mum cross section, arc ideal for aircraft applications requiring depend- 
ahlc performance wilh light weight. 

Torringion has developed four basic types to cover :i complete range 
of application rcquircnicnts. All are nonscparable units, made to 
AFBMA standards, constructed to have low radial clearance tvhen 
moiimcd to keep vibration and backlasb in mechanisms to a minimum. 

Carefully selected quality steels and the most modern manufacturing 
methods are used in the production ol these elfieicnl airerafl-iypc Needle 
Bearings. At low unit cost, they bring cllieiem anti-friclion operation for 
reliable perlormance and long sort ice liic. For further inlormiilion on 
their selection and application, just call your nearest Torringion repre- 
sentative or write: Tun ToaRiNcros CasiPA.sv, Torringion. Conn.— 
and South Bend 21. Ind- 


TORRINGTON 


BEARINGS 


DiMrhlOffucs muI hi PrimipulCiiiesot Untied Siiiift mill Ciiiuula 


HUDLE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • BALL ■ NEEDLE ROLLERS • THRUST 
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BUSINESS FLYING 



Curtis Told Business Flying Will Boom 


By Erwin J. Bulbaii 

Washinfton— U. S. business aircraft 
will gctienite more than five billion 
]ia5scngcMuiles in 1976. appiosimately 
I'lic-quartci of all first-class ait and rail 
tunsportation in the 100 to 1.000-raile 
range, General Aviation Facilities Plaii- 
iiiiig Group has reported to Eduard P. 
Curtis, special assistant to President 
Misenhower for aviation facilities plan- 
ning. 

GAFPG also forecasts that in an- 
other 20 j'cais, there will be some 

90.000 privately owned aircraft acthc, 
Rtiiig about 20 million hours annually 
eom|5iirctl tii approximately 65.000 
planes now being utilized over 10 mil- 
lion annual hours. 

558.000 Movements 

Operational load that tlii.s growing 

general aviation fleet-cos'cring all fly- 
ing except military and airtines-will 
place on U. S. asiaKon facilities in 1976 
include an cstinuted 55S.OOO landings 
and takeoffs on a peak week-day . Cur- 
rent peak prh’atc plane traflie generates 
some 580.b00 landings and takeoffs on 
a single day. 

Latest Civil Aeronautics Adininistia- 
■tion data on air traffic tends to confirm 
llic steadily rising share of mutementa 


by general as iation category planes: last 
year this group accounted for 45% of 
the total of 22,046,000 landings and 
takeoffs reported by CAA towers. Of 
the 817,000 instrument approaclics 
handled by the Federal Airways System 
last year, only 9% were made by gen- 
eral aircraft. But tliis group shoued a 
51% increase in such bindings over 
1955, the largest iiicteasc of any of the 
uther segments of U. S. as'iation. 


General aviation IFR peak danand 
will inaease substantially by 1976, 
GAFPG indicates- With new electronic 
equipment developments and installa- 
tions supyxitrini ik'R operations, this 
incidence will spread across the total 
general aviation fleet, bringing ncu’ air- 
craft into the instrument operations 
category from the lower types. It is 
estimate that by 1976 there uill l>c an 
iiitrcasc of five to eight times the 
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Estimated Fleet Oomposition 
in 1966 and 1976 



RCA Relays ... for outstanding perfomiance in high-speed, high- 
altitude missUe and airborne applications, and critical require- 
menta in industry. 

Miniaturized . . . hermetically sealed .. . RCA Belaya are highly 
reliabie under the most severe operating conditions. RCA Relays 
meet and exceed the electrical and mechanical requirements of 
MlL-5757Cand MIL-R-25018 (USAF). 


GENERAL FEATURES 







RCA Type 206W1 —A 2 PDT miniaturized DC relay weigh- 
ing less than 0.9 ounces. Temperature Range — 6S*C to 
-*-]25*C. Like the 204WI uses a "getter" to keep contacts 
clean. All other characteristics the same as the 203 W2 except 
} vibration shock from 5 to 2,000 cps is ISg. 


iLiutrsariONS a 


RADIO CORPORATION of AMERICA 

coMeOHenrs div/sioh camoih, n.j. 


stall NOW foe ica ielay data 


□ SullsHn 203W2 BvJlelin 


E-84-SP, Camden, N.J, 
204W1 □ Bvllelln 20SW1 


□ Hare RCA Rep roll 



present Il'R peak load generated b; 
gciier.il aviation planes. 

DeKing into the charaetcristics of 
future general aviation aircraft and their 
equipment, the CAl'PG report con- 
hiiiis conservatite prognostications, 
based on checks with inauufatturcr.s. As 
regards airframes, GAh’PG broke gen- 
eral aviation planes into five categories 
for identification purposes: 

• Class I comprises large multi-engine 
planes having a total rated horsepower 
from all engines exceeding 7s0 lip. 
Such planes currently range from the 
Convair-Liner to the Beech IS. 

• Class II arc light-twin types liaving a 
total power rating of 750 hp. or less, as 
represented bv the Piper Apache 
through the Beech 50 Twin-Bonanza. 

• Class 111 arc single-engine tlircc-or 
more-place types ranging from the Piper 
Tri-Pacer through tfic Beech 35 Boir- 

• Class IV comprises single engine air- 
jilancs seating one or two. 

• Class V covers tlie helicopter category. 

With these characteristics in mind. 

the G.AI''PG report to Mr. Curtis states 
that only a modest mnnbet of turbojet- 
powered aircraft will be produced b\ 
1076. although there will be some Class 
I jet-powered planes operating in the 
nest five years. It expects that svithin 
the next 20 years the majority of Class 
I aircraft will be turboprop-powered, 
with significant mmibcts of piston- 
powered planes Still operating in the 
total general aviation fleet. 

No Class II Turbojets 

There arc expected to be no turbojet- 
powered Class II airplanes in tliis period 
because present-day specifications and 
ptcliminarv design work on twin-jet 
airplanes indicate that all such aircraft 
will be in a weight and power size 
which will mo'c them into Class I. Bv 
1976 most Class II planes will be 
turboprop-poweted. but there will still 
be many piston-powered planes in this 
categorv. 

Class II! will hate a wide range of- 
operating characteristics, with a trend 
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PRODUCTION DESIGN ENGINEERS FIND 



NO RUTS AT ROHR 


Engineers move fast on solid ground at Rohr ... no chance to 
get caught in a rut. Were far too busy designing and building 
more and more major components for America's leading airplane 
builders. Today, Rohr’s quarter-billion backlog includes 45% 
commercial contracts! 

Aggressiveness has made us the originator and world's largest 
producer of ready-to-install power packages. In addition, we’re 
providing airframe companies with design and production of 
over 30,000 different aircraft parts. Design engineers who qualify 
at Rohr are on the move ... up! 

Advance your job . . . enhance your joy of living . . , the Southern 
California way. If you are an experienced production design 
engineer, get the full facts promptly. Enclose resume today to 
J. L. Hobel, Industrial Relations Manager, Dept. 40 


WORIC'S UHOEST PRODUCER OF READY.TO.INSTAU POWER PACKASES FOR AIRPLANES 



tou'drcl turboprop power, and with per 
liaps SOUK single-engine jet t)pcs in in. 
significant numbers. 

Class IV planes will be jxrwcred by 
small turboprop and piston engines, 
with a great number of the aircraft 
produced for training and pleasure. A 
significant number of liigli-perfotmimce 
onc-and.two-placc aircraft with larger 
engines will also appear by 1976. 

Euturc of Class V types, which in- 
clude VTOL steep gradient as well as 
lielicoptcrs is difficult to forecast, ac- 
cording to GAKPG, because initial 
price and operating costs still loom as 
miMrtant restrictive factors and it is 
difficult to determine rate of progress 
that will be made in overcoming these 
handicaps toward widespread accept- 

Equipment manufacturers, partic- 
ularU in the electronic category, appear 
to have a bright future in the grow th of 
general iwiation. Currenth, the large 
iiuilti-ciigmc fleet is fulh' equipped, for 
II'R operations and more than 80% of 
the smaller twin-engine and over half 
of the single-engine pri\-ate planes of 
three or more places arc similarly fitted. 

Proportion of Class II, III and IN’ 
airplanes that will be equipped with 
IFR instrumentation will increase 
modcstlv in ratio to their current 
utilization. There will be a tendency for 
all airplanes, except for a few used 
oniv for local living, to have tsvo-way 
radio. An increase in proportion of 
planes fitted with autopilots will iii- 
crense subshantially in all four classes. 
New Equipment 

Both manual and automatic direction 
finders in their present general con- 
figuration aird prices appear to have 
reached their saturation point in the 
general aviation field, the report states, 
with new equipment of the combined 
direction finding and distance measur- 
ing type tedueing the need for con- 
ventional DF equipment. 

Increasing quantities of VOR or im- 
jjroscd direction finding devices will 
he used by general aviation and the 
report states that an economical dis- 
tance measuring combination would 
liavc great appeal to this market. In- 
creased use of ILS localizer and glide 
slope equipment is also seen. 

’Today’s general aviation plane owners 
have an investment of some 5100 mil- 
lion in auxiliary equipment, GAFPC 
conservativeh estimates, on the basi; 
of replacement cost. 

The group's breakdown of the air- 
rent general aviation fleet puts the 
number of aircraft used primarily for 
business transportation at 25,000; by 
adding those aircraft used for air taxi, 
charter and cargo the number comes to 
about 34,000 planes- These make uj) 
the major portion of Class I and Class 
II aiaraft and about two-thirds of 
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WHAT 
SERVICE 
MEANS 

“Service” is a watchword in the Hayes diversified pro- 
gram of aircraft development and production. 

Hayes service on a project begins in Hayes versatile 
engineering department with scientific research and aero- 
nautical design of aircraft and component parts. Then 
follows service by trained manufacturing personnel, me- 
chanical craftsmanship, high quality materials. Add a 
plant facility with 10 production-line bays — 30 acres 
under one roof — equipped with modem tooling, and you 
have a composite factor of service which means fulfill- 
ment of drastic delivery schedules. Finally, there is the 
savings in costs to the U. S. Air Force and Army by Hayes 
efficient cost control system for overhaul, modification 
or IRAN processing. 

This is the service which has made Hayes a leading air- 
craft modification facility, because service means growth. 


TO ENGINEERS AND SCIENTISTS 

The rapid growth and expansion of Hayes creates a 
continuing need for aeronautical scientists, aircraft 
design engineers and graduate engineering students, 
for which new opportunities open up almost daily. 
Hayes now has over 8,000 employees and is a compet- 
itive industrial facility for modification and mainte- 
nance of aircraft, including guided missile work. Write 
Personnel Department, P. O. Box 2287. 



ENGINEERS • DESIGNERS • MANUFACTURERS 




Number of Aircraft by Clasees 

{Ai sf Jon. 1. 1?5<) 




Type of Owners by Aircraft Class 



Class II types. Another 24,000 planes 
are used lot non-business purposes, 
’llicy are comprised primarily of Class 
III and Class IV types. 

A shitting usage of general aviation 
aircraft will result in substantial res ision 
of the general aircraft fleet by plane 
class, according to the report. Increasing 
proportion of the fieet will be in Class 
1 and II aircraft with some increase in 
the ratio of Class HI planes. Tire pro- 
portion of Class IV aircraft is expected 
to drop sharply in view of increased 
numbers of liigher pcrfocmancc planes 
and a shift of owners from Class IV 
types to Class III in the lower per- 
formance ranges. 


Another factor tending to increase 
the overall gtmcral aviation fleet is 
the steadily increasing income of U. S. 
families. Marketing analysts consider a 
median annual income of S2?,000 as 
a measurement for an airplane prospect; 
CAFPG researchers state that in 20 
yean there will be some 550,000 
families in this income bracket and of 
the age level to encourage an interest 
in owning an airplane. 

Increase in numbers, utilization and 
performance chaiacteristics of general 
aviation aircraft will have a profound 
impact upon aviation facilities, particu- 
larly since there is a marked tendency 
for airplanes to be based in the more 



Through the 
efiorla of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aireralt component 
and system fields. 
Among them are; 

ainconditioning 
pressuriaation 
heat transfer 


turbomachinery 
TheGanelt Corporation is also 
applying this engineering skill to the 
vitally important missile system 
helda. and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industritd products. 
Our engineers work on (he very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 
are now open lor aerodynamicists 
. . . mechanical engineers 
. . , malhemaiicians , . . specialists in 
engineering mechanics . . . electrical 
engineers . . . electronics engineers. 
For further infonnation regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 
Address Mr. G. D. Bradley 



AiResesrch Msnaficturing, 
Los Angeies 

Ai Research Menufeciuring, 

AiReseirch Isduslrlil 
Rex — Aero Engineering 
L Airsup^^ Air Cruisers 
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All componen-ts proved compatible by millions of 
hours of operation with similar type equipment in both piston - powered 
transports and military turbine-powered aircraft 



Oulslaniiing opporlunilies for <iual\fied enginefrs 


fliResearcli Manufacturing Divisions 


Los Angelss 45, Cali/ornia . . . Phosnix, Arizono 


aitulactureis oj airtrafl amt missiU' systems and 



TO THE MOON! 


is billion miles! That's the distance logged last 
year by passengeos aboard airlines throughout 
the world. This figure repre.sents a 16% in- 
crea.'ie over airline passenger mileage in 1955. 
And the record for 1957 is expected to be even 

As the world’s air ti-affic grows, so does the 
demand for new and better planes — and for 


new and better products to power and lubricate 
them! Esso Marketers continue to lead the way 
in providing the world’s thriving air travel 
industry with superior service — and with 
superior aviation petroleum products, backed 
by 60 years of Esso research. 


B OUT OF 10 OF ALL IKTERNATIONAL AIRLINES 
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Forecast of Traffic Density 
at Selected Large Hubs in 1976 



pupuluted areas, whicli also coinpiise 
ait tr.iflic hubs generating tlie majority 
of all aerial traffic. 

More than 60% of tlie total fcneral 
.iviahon fleet is based in 10% of the 
comities in the U. S. [''lying likenise 
i'l concentrated in population centers; 
G.Al' PG estimates that 60% of general 
ai'iation operations occur in hub areas. 
.^s an example, the report notes tliat 
llic Cliicago liub area has 30 airports. 

Although there is a considerable 
amount of cross-country flying from 
hubs, most Imb flying is local in 
character, and this pattern is expected 
to continue. 

Kor a typical busy liub area, sucli as 
Cliicago, indications arc that the hourly 
peak will still occur in iiiirliftcrnoon 
20 years from now, with 460 aircraft 
being aloft at 3 p.ni. But increased usage 
of larger numbers of business planes 
will tend to stretch out tlic peak to pro- 
r ide a high rate of air activity from 9 


Curtis Assumptions 

Folloning assumptions wae accepted 
as established criteria by bkluaid P. 
Curtis's aviation facilities |i!annin| ad- 

nieiits over the nes^t decade; * 

• No global wji to occur, but con. 

periodic Icicnl incidents. 

• U. S. continues vulnerable to enemy 


hiined at a lc«l hctuccn S30 billion- 
S40 billion in 1955 dollars by 1975. 



about 5715 bi1lionA740 billion in f955 
dollars by 1975. 


Look ivhat the 
Permadizing 
Man brings! 


It’s a case full of 
Permadized sample pans, 
They're perfect examples of 
this amazing rubber-to-metal 
bonding process, fm told. 

But if you want proof, write 
Stillman for ''The Permadizing 
Story.” It describes the 
process, and gives valuable 
in-use information. 



Stillman 
Rubber 
Company . 
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THE FLIGHT HEART) 'ROUND THE -WORLD 


Recently three B-52 bombers flew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way— with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 

Their speed-oMight contact was the AN/ ARC-21 liaison 
communications set in each of the ships. This is a long- 
range, pressurized, high-altitude airborne system, capable 


of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. It is character- 

maintenance, high reliability, positive channel selection 
—with a choice of any 20 of 44,000 frequencies. 

In this as in other ways, RCA serves our Nation’s armed 
forces. RCA scientists and engineers are constantly 
creating, designing and producing new and better elec- 



RADIO CORPORATION of AMERICA 

0£FENS£ £L£CTROmC PRODUCTS CAMOBN. N. J. 


NEW-SPS 119 FW aircraft locknut 
for applications up to 1200 F 



Critical componenls operating under high 
temperatures in jet engines— in manifolds, 
afterburners and simiiar hot spots — cannot be 
kept fastened with ordinary locknuts. In high 
temperatures, such nuts soften and fait from 
loss of tensile strength. They also seize after 
cooling. Often removal of the nuts can then be 
so difficult that the parts they hold together are 
damaged in disassembly. 

SPS 119 FW high temperature locknuts were 
designed to end such problems. Made of corro- 
sion and heat-resistant alloys, and silver plated 
to exact specification, they retain their high 
tensile strength in temperatures up to 1200’F. 
And they withstand hundreds of cycles of heat- 
ing and cooling without galling or seizing on 
mating threads. 

For complete information about SPS 119 FW 
ISOO’F locknuts or the complete line of stand- 
ard SPS threaded aircraft fasteners, or for 
assistance with your special aircraft threaded 
fastener problem, write us today. Aircraft 
Products Division, Standard Pressed Steel 
C o., Jenkiniown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 
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AIRPLANES THAN 


WORLD 



FURY ON THE BEACHES 


Carrier-tiased FJ4B jets— newest of the famous FURY fighters— now add their might 
to the air arm of a Navy charged with helping to keep the world at peace. 

The FJ-4B strikes harder than any of its forebears. It is fully equipped for 
low level attach support of assault troops . . . gives the Navy added power 

to stop trouble where It starts, before it spreads. Now in full production, 
the FJ-4B was designed and developed for the Navy by North American's 

Columbus Division— another example of the partnership between the 
Armed Services and American Industry In the interest of national security. 


le for details regarding ch 


-A 

NORTH AMERICAN AVIATION, INC.a!^ 
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ON-AIRWAYS FLIGHT are compared with off-airways traffic (left). Distance from base of business plane destinations is graphed at right. 


a.m. to 5 p.m. Stretching this peak 
aggravates traffic control loads con- 
siderably since there is less margin in 
which the peak loads can be shifted, 
especially in the case of business air- 
craft which maintain schedules. 

Peak airport activity was found by 
GAFPG researchers to come in the 
July, August or September, with little 
variation from region to region. Varia- 
bons in operations throughout the 
week is also similar across the country, 
with loads building up toward the end 
of the week, and Sunday the busiest 

In a two-day period last October, 
more than 2,000 GAFPG volunteers 
on some 600 "guinea pig” airports 
across tlie country recorded essential 
facts on some 100,000 individual gen- 
eral aviation takeoffs and landings. 
Extrapolation of this data showed that 
the approximately 380,000 operations 
by general as'iatioii planes on a typical 
peak day could be broken down as 

• Large hubs, 116,000 operations. 30% 
of the total. 

• Medium and small hubs, 100,000 
operation.s. 29% of operations. 

• Non-hub airports, 155,000 operations, 
41% of operations- 

Further breakdown of this survev, 
covering the busy Chicago hub area on 
a typical Friday and Saturdav shows that 
8,670 operations were handled the first 
day and 12,600 landings and takeoffs 
were handled on the second day. Peak 
hour is about 3 p.m. 

Heavy percentages of local flving at 


the 28 airports comprising the Chicago 
hub area point up the problems facing 
traffic planners studying general aviation 
operations. 

On Friday, a total of 2,780 aircraft 
stayed within the sicinity of a hub 
area airport, 30 sentured a little further 
and 192 stayed within the hub area; 
413 planes ventured cross-country. 
Saturday, 5,711 aircraft stayed in the 
vicinity of a hub airport, 238 went a 


Local Versus Cress<Country 
Operations at Selected Hubs 



longer distance and 192 remained in 
the hub area; 609 went cross-country. 

Study of other liub area operations 
shows that this pattern of heavy local 
versus eross-countiy flying is maintained 
across the country, with some 85%- 
90% of hub acth'ity comprising the 

Heavy local flying is expected to 
continue at least through the 1976 
period, the report to Mr. Curtis indi- 
cates, with some 60% of the aircraft on 
a peak day in a typical hub remaining 
within the hub area for most of its 
flight time in the future. 

Although Class I and Class II air- 
craft do a considerable amount of cross- 
country work-83% of the aircraft in 
Cla.sses I and II were said bv their 
owners to fly over 75% of the tinre 
cross-country— total fleet size of the 
smaller Class III and IV types is so 
large that they make up the greatest 
share of general aviation planes in 
this type -of flying. The report notes 
that most cross-countrv flights are less 
than 200 miles, based on distance to 
the next landing point rather tlian total 
trip distance. As'Crage distance of cross- 
countrv flying is expected to remain the 
same through 1976. with some increase 
by the larger Class I aircraft. The re- 
port states that this is based on the 
a.ssumption that the places to be s'isited, 
rather than the performance charac- 
teristics of the aircraft determine trip 

Data fumislicd to Mr. Curtis by 
GAFPG indicates that the capabilities 
of the Class 1 and Class II aircraft are 
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Flying Hours by Class of Aircraft 



supported by the qualifications of their 
pilots, which substantiates the belief 
that (he bigger and faster multi-engine 
aircraft ace the ones getting the heas icst 

Approximately 60% of the Class I 
and Class II gaicral aviation aircraft 
pilots, have instrument ratings: the trend 
reverses in the case of Class III and 
Class IV planes, where 60% of the 
pilots hold only private pilot tickets, 
with relatively few instrument ratings 


held by either private or commercial 
pilots of these aircraft classes. 

Interesting point is that some 58% 
of Class III planes have IFR capability, 
indicating that the performance of the 
airplanes outstrips the capability of their 
pilots, leaving a large 6eld for instruc- 
tion facilities to develop. 


PRIVATE LINES 


USAF designation for its 80 Cessna 
510 light twins is L-27A. First military 
models are living, with initial deliveries 
planned for this month. 

Piper Apache No. 1 ,000 rvas delivered 
to Dr. and Mrs. T. J. Gamble, Encino. 
Calif, late last month. First Apache de- 
livery was made .April 1054. 

Completely transistorUed dynavertci 
rveighing 1 .6 lb. will replace dynamotors 
in nearly all Aircraft Radio Corp. radio 
and navigation equipment, pros'iding 
weight saving of about 50% over previ- 
ous ARC dynamotors. Designated 
DVIOA, new unit is also smaller than 
earlier equipment, has no moving parts, 
has no altitude operating limits and pro- 
vides improved efficienev in filtering r.f. 


noise. Unit will be available as a re- 
placement item bv the end of June- 

Additional $15 tax on each agricul- 
tural aircraft used for spray/dust opera- 
tions during 1957 in North Dakota is 
major change inaugurated by state 
aeronautics commission. 

New Beech distributor is Jack Adams 
Aircraft Sales. Inc., Memphis, Tenn., 
cor erin^ parts of Tennessee, Mississippi 

Entirely self-contained emergenev 
lighting system, Evaculite, will be dis- 
tributed exclusivclv by Air Associates, 
Inc. Unit is designed to meet a new 
Civil Aeronautics Administration regu- 
lation, CAR Part 40.173 and 41.175, 
effective May 51, requiring all airline 
aircraft to carry independently powered 
emergency lighting. 

Okanagan Helicopters, Ltd., Van- 
couver, B. C., has been loaned 10 
Sikorsky H-19s by Royal Canadian Air 
Force to transport maintenance person- 
nel, supplies and equipment on the 
western sector of the Mid-Canada radar 
warning line. Contract was awarded by 
Canadian Department of Defense Pro- 
duction. 
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BUILDS JOB INTEREST 

at BELL 


Bell's activities are widely diversifietl — experimenlul and vertical 
rising aircraft, rockets and rocket engines, missiles and guidance systems, 
electronics, servomechanisms and nucleonics to name only a few. Such 
diversity nie.ins broad fields of interest for engineers and technical per- 
sonnel — insuruiive against boredom and as.signiiienls loo limited in scope 
to let you go as fast uiul as far as yon are cn|iablc. 

Bell is progressing, growing and expanding, There are openings at all 
levels and in ail fields as lisleil at (lie riglil. If yon are looking fur a move 
llial offers every opporltiiiil) for .1 perniaiicnl career with professional 
growth and recognilion and cajiable, congenial asso- 
ciates, conlaci Belt. 

For further information regarding employ, 
mcnl opportunities in the Weapon Systems 
Division or the Aircraft Division of Bell Air- 
craft, write today; Manager, Technical Employ- 
ment, Dept. E-22, Weapon Systems Division. 
lEll AIRCaAFT CORPORATION, P. 0. R«x On*, 




• Aerodynamiclsts 

• Asronavllcol Engineers 

• Autemolic Control Designers 
■ Chemicol Engineers 

• Combustion Researdi Engineers 

• Communkotions Engineers 

• Design Checkers 

• Development Engineers 

• Digital Computer Development Engrs. 

• Dynomic Engineers 

• Electronic Engineers 

• Electronic Standards Engineers 

• Engineering Computors 

• Environmental Specialists 

• Field Test Engineers 

• Flight iMt Engineers 

• Flight Test Progrommers 

• Fuel Injection Specialists 

• Ceor Designers 

• Guidance Engineers 

• Gyro Spoclollsls 

• Heal Tronsfer Engineers 

• Hydraulic Engineers 

• IBM Programmers 

• Instrumentation Speciolists 

• loborotory Test Engineers 

• Magnetic Amplifier Specialists 

• Molhemolicd Analysts 

• Mechanical Engineers 

• Microwave Engineers 

• Minituriintion Engineers 

• Nucleor Physicists 

• Operations Analysts 

• Physicists 

• Power Plant Designers 

• Pressure Vessel Designers 

• Project Engineers 

• Publicolion Engineers 

• Radar Systems Engineers 

• Reactor Designers 

a Reliability Engineers 
a Rocket Test Engineers 
a Servo Systems Engineers 

• Servo Valve Engineers 

• Statisticians 

• Stress Engineers 

• Structures Engineers 

• Specificolion Vfriters 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Speciolists 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 
0 Turbine Pump Designers 

a Vibration i Flutter Analysts 

• Weapons Systems Engineers 

• Wove Guide Development Engineers 

• Weights Engineers 




EMPLOYMENT OPPORTUNITIES 




Now’s the time to get a 

YARD LINE SEAT! 


The Bcndix Systems Division is ihe newest division of Bendix 
Aviation Corporation. It is located adjacent to the Univ^sity of 

and facilities for systems planning, development and production. 
This new organization is being expanded rapidly. It is a fine 
portant new part of Bendix, especially for men who feel their 

Specifically, need men with experience in: 

SURVEILLANCE 8 RECON: radar, infrared, acoustics. 


NUCLEAR: reactors, propulsion, special weapons. 
COMMUNICATIONS: radio, digital, data links. 
NAVIGATION: radio, inertial, ground-controlled. 
COUNTERMEASURES: ECM, decoys, electronic warfare. 
OPERATIONS ANALYSIS. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 




ENGINEER 

Fligtit Controls Analysis 


U2 


AVIATION 




ENGINEERS AND SCIENTISTS: EE’s, ME’s, Rtysiclsts 

anyone can 
make claims, 
but here’s 
proof 

■A 

GENERAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 
ECIUIPMENT DEPARTMENT 


number 

offers 3-way 

professional development 





1 




■ience, and, most important, your interests. We'll resj 
nt« in complete confidence to: Mr. George B. Callender, Dept. S2-T 

HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 

GENERAL0ELECTRIC 

Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 



do kiitAy at 

BENOIX PRODUCTS DIVISION 


You can complete your 
graduate study at 


The UNIVERSITVof 
NOTRE DAME 



and work at one of these 
stimulating assignments 



202 Bendix Drive, South Bend, Indt 
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EMPLOYMENT OPPORTUNITIES 


C OMP UTE IT E N G I N E E 

DIGITAL • ANALOG 


AC The Ele<tronics Division of General Motors Corporation hos sperifir 
career opportunities for engineers experienced in analog or digital computer 
design, development, ond opplicotion engineering. 

Experieoce io the following areas is desirable: 


ANALOG COMPUTERS 

1. Electro-mechanical analog 

computer Instrumentation 

2. Electro-mechanical 

computer design and 
Mechanization 

3. Airborne computer systems 


DIGITAL COMPUTERS 

1. Logic design of special purpose 

computers 

2. Pulse circuit design 

3. Airborne digital computers 

4. Memory design using Magnetic 

5. Analog to Digital and Digital 

to Analog Conversion. 



Work with the lop men in the field and with the finest lest, research 
and development facilities. New plant being added in suburban 
Milwaukee os a part of Major, Permanent, Expansion Program, 

GM's long-standing policy of decentralization creates individual 
opportunity and recognition for each Engineer hired. 

You will enjoy, as will your family, Milwaukee's “small town" 
friendliness and metropolitan shopping and culturol advantages. 

For immediate confidential interview in your area or an invitation to 
visit Milwaukee — see our plont, talk with our engineering heads and 
discuss your possibilities, contact: 


THE ELECTRONICS DIVISION 

GENERAL MOTORS Corporation 

Flint 2, Mich. • ‘Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 



r 

! Aeronautical i 

i Engineers i 

I AIRCRAFT NUCLEAR j 
! PROPULSION ■' 

V 1 J 

I 



Immediate Openings for Aeronautical 
Engineers With or Without Previous 
Nuclear Experience. In these areas: 



etncTOR DESIGN I srnucTURES 



Merit rrvie»« ore frequeiil. res|ioii- 
slbiliiy fully delepoied. Solarics 
start hifh and are liorkcd by a 
mndel livneAi ]>rngram. 

DEIOCATION EXPENSES PAID 
OPENINGS ARE IN THE 
WEST AND MIDWEST 




I4« 
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Pathfinders of the airy blue 

ATRAN U ail uncanny’ navigating tlevice tleveloped liy Goodyear Aircraft engi* 
iieers. It is so vital to our national security, the facts about it are still top-secret. 


T o M.ASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 

How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 

ATRAN is a good example of the challenge — and the 
opportunity— available at Goodyear Aircraft, Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radonies, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 

At your disposal are the most mudern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 

If you have failh in your ideas ami confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 

Salaries and beneiils are, of course, liberal, And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees arc available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write; Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


They're doing 6/^ things at \ i'i 

GOODYEAR 

AIRCRAFT! 


i ,/ 
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EMPLOYMENT OPPORTUNITIES 



a top professional 
position for the 



■ sdSjsLp 




PERFORMANCE ANALYSIS 


Aircraft Flight Performance 
Engineer 


*'*'*“"“ Enginee?*'™^"'^^ 


JET ENGINE DEPARTMENT 
GENERAL#EIECTRIC 


Marquardt 
offers outstanding 
opportunities in 
supersonic propulsion 


marquard 


Test engineers with an eye for 
interesting and challenging projects, 
will find these— plus a creative climate 
which encourages original and 
independent work— 
at Marquardt Aircraft Co. 

At Marquardt, outstanding 
opportunities exist for personnel with 
a degree in Mechanical, Aeronautical, 
Electrical, Civil or Chemical 
Engineering; or with specialized 
training and experience in test facility 
design, operations, instrumentation 
and analysis. 

Professional Engineers interested in 
becoming a name instead of a number, 
are invited to contact Jim Dale, 
Professional Personnel, Marquardt 
Aircraft Co., 16555 Saticoy Street, 

Van Nuys, California. 


FIRST IN RAMJETS 

Van Nuys, California • Ogden, Utah 
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OUR ENVIRONMENTAL LABORATORY 
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To 

EMPLOYERS 
who advertise 
for MEN: 

When there are many ap- 
phcants for a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged are those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters have 



Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duiy authorized. 

It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with "Position filled, 
thank you" written or 
stamped on them. 

We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Clossified Advertising Division 

MeGraw-Hill Publishing Co., Inc. 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 






at YOUR command , 

painstaking hand 
Inspire the ultimate 

DC-3 & C-47 

(CARGO) 


TlKfl 

AIRCRAFT LOW TOTAL HOURS AND LOW TIME 
SINCE OVERHAUL 

LEEWARD AfRONAUnCAL SALES, INC. 

International Airport . Miami, Fla. 

for Immediate Sale 

LOCKHEED LODESTAR 

Presently in executive use — 

BS— 

For Immediate Sale 

ROYAL GULL AMPHIBIAN 

This Aircraft has been 
operated exclusively for 

!1 

with Owner L pBY-5A 

BHI 

95% NEW 
CONTXa r. S. KRAUS 

1901 GIL9ERT AVE. CINCINNATI 2, OHIO 
PHON9 MAIN l.49l» 


Immediate Delivery 

FRAn I WHITNSY WRI8HT 

R1830 R1820 

R985 R1340 R2000 

wTh i lOCICHEEO LODESTAR 

A N300E 

WRiGKT ^8 Serial 2312 

IF THERE IS 

Ihot other readers of this 
poper con supply 
OR- 

ENGINE WORKS 

INC. 


hin the*' '*‘‘^*'* 

AN HARDWARE & FITTINGS 

NAVCO.sSL 


^pUINS ENQ^NEERING CORPORATION 

AR.C. Rendia Colllni 
E ''"tl'p'd- 
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SEARCHLIGHT SECTION 


DC-3 

AND 

CARGO C-47 

fOR LEASE 

TRANS-INTERNATIONAL 
AIRLINES, INC. 



At Your 
BUSINESS 
Service: 

The ClaesiEied Advertising Sections 
(Searchlight Sections) ot McGraw-Hill 
publications ore ot your service tor the 
satisfying oE almost every business need 

Because these publications ate specialised 
in the Held that they cover, your classified 

of offering or securing business opportuni- 
ties will reach the right men, quickly and 
economically. 

OossHied Advertising Drvision 

MGGfUW-HIll PUfiUCATIOHS, Inc. 

330 W. 42nd St„ New York 36, N. Y. 
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SELL PILOTS 


WITH AN ADVERTISEMENT IN THE 
25TH ANNUAL AVIATION WEEK 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 

1. .\Io.st till of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 

2. The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 

3. LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST, 


ADVERTISE IN A BOOK PILOTS USE! 

f— - 

GET THE FACTS NOW! 
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Get X-ray welds on alloy steels! 

with Low-Hydrogen electrodes 


Here are electrodes that can keep you out of trouble 
on alloy steels. 

P&H low-hydrogen electrodes give superior x-ray 
welds, with no porosity or cracking. Welds have 
exceptional strength and ductility through a wide 
temperature range, with as-welded properties com- 
parable to stress-relieved. 

Check P&H low-hydrogen rods for your really 
ise 


tough jobs — you'll find one to match the chemical 
or mechanical properties of any problem alloy you’re 
handling. Write Dept. 316H, Harnischfeger Corp., 
Milwaukee 46, Wisconsin. 

HARNISCHFEGER 

^^^VVELDERS • ELECTRODES • POSITIONERS 
MILWAUKEE 46, WISCONSIN 


ADVERTISERS IN THIS ISSUE 


AC^SPIRK PLUd DIV., CENTRAL U( 

caiv. *. .'''.'I. 

Ali'fi;TiJ!'ilfS;l.-';i.''ERICAN BOECR . 


CHlKffLll^VAfsIlIvl^ 

CONSaLrD'ArVD’’ELEC7Ra6rN'AMlCS EC 




ECCIPaC.PIOKEER DIV., BENOI 

£irETpo'iV'''EoVo"e*>i'«"" • 

FAIIICHIIO EMCIVE A AIRPLAN 

EoVB-'Ki^iTO. 


AIRCSCARCK Ml 



HARTWELt'Av’ATfoilTuPPlV C! 

H.YE'’i';ria'-«i;vv-c"jR5:'''“?y 

H^RrAEiio%EVvi'c'E° IMD. NFG. 
Kv'^KlMN^rDIV .'^RERAL M( 

* ^r:r "ii II 


-i?ro'NT'i:E8VR‘.c'i'I.VN.'^'RT."' 
MAflSJlTpRODUcly COMPAN; 
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LETTERS 


Not that Noisy 

Wc have seen the article on p. 41 of the 
April 22 issue of Aviation Wees; ("Idle- 
wild Will Admit Caiavelle") discussing 
noise leiels from the Boeing 707 aircraft. 
You are correct in stating that in Aviation 
Weee, Sept. 2, p. ;0. BBN ivas quoted as 
liaving placed the Boeing 707 takcoS noise 
les-el at ISO db maximum overall sound pres- 
sure at OOG ft. Unfortunately, the distance 
stated in that article ivas inconect so that 
the phrase should have read 130 db maxi- 
imim overall sound pressoie at 100 ft. If 
the level nns mcasur^ at 1,000 ft. to the 
side of the unstick point during a full-power, 
font-engine bkeoli, wc would obtain a level 
of 100 db. The number 110 db at 1.000 
ft. is for the final 707 and not the prototype. 
It assumes that the final 707 will liave more 
powerful engines than the prototvpe, 
namely. JT5C-5 engines. 

We think it is important that >-Ou bring 

the original article. 

Leo L. Beeahee. President 
Bolt. Beranek and Newman, Inc. 
Cambridge. Mass. 


Surplus or Shortage? 

After listening to a few iutclligent argil- 
mciils and several not very intelligent state- 
ments concerning the current pseudo avia- 
tioii enmneers shortage. I am prompted to 
get in the act. So: 

A. What seem to be the facts’ 

I. Most of the aviation companies seem 
to hire college science graduates foi 
largely non-engineering work while tell- 
ing the men they arc being hired foi 
engineering work. This has a rapid fire 
result of disillusioning the troops and 

problem. A sitMtion of prosH^tion of 
the "pure" engineer by himself and 
the company results. (What is re- 
fioshinelv siiTorisinE. thouEli, about 
this so^id situation is that some of the 
forces are awaie 
en't very happy 


of this situari 

could be hclJ^down verv easilv by an 
aveiage sharp male bigb school student 
majoring in the sciences. [This fact is 

shop.) 

3. Tlie average aircraft company is 
bogged down by red tape empires, both 
enghiecring and non-c-ngincciiii|, cre- 
ated by Madison Avenue tipe knuckle- 
heads in the individual coiiipaiiles and 
in the armed forces; this necessitates 

for the engineers and slows down thdr 

a false shortage of engineers. ^ 

4. The general mass of "thinking" en^i- 

a surplus of engineers rather than a 
shortage. Further, they feel like they 
arc stagnating technically. (Tills has 


of its rtitiert on rite iaaaes ririaerf in the 
mejBaairje*a editoriai coiumnt. Atidresi 
hum lo Ific Editor, Arialian Keek, 
330 W. 42 St., ^eH> York 36, iV. Y. Try 
ro keep httore under 500 words and give 
c identification. IFe wifi not 
- IS iettere, but iisiiies o/ 


nonymoiu letterg, i 
will be icithheld o 


an additional deleterious effect on their 
work output which also helps create 
the false shortage.) 

B. What are the soTutjons? 

For I and 2: 

1. Hire male high school students and 
train them as needed. You get more 
and better work from iindertiained men 
who arc tiring than from or-ertrained 
disilinsioiicd men. (We have too many 
people going to college now — English 
majors, lawrers, time study majors, etc. 


predicament.) 
2. Let cngince 
pic. 


hire ei 


engineering peo- 
average personnel man is 
10 8-hatl ex-engiiieet or some 
Madison Avenue character rvho 
couldn’t tcH a good scientist or engi- 


And 


I’t tell a good si 
I he stepped on or 
eers are all that is 
let IIS not confuse s 
r-e engineering.) 


(A fe 


really own the industry anyway. If 
fails, cancel contracts on the spot ai 
sack the project engineer. We mii 


,'EK 


III or bust deal. 
I would chop off 
5, penoiincl pco- 
duceis — their par 
among the engi- 


I. Knc 


rt off this asinine 8-5 c 
target date as they si 


e fit. I( 
5 hours a day, 7 days a 
week, fine; if the job is finished early 
then everybody goes skiing for a couple 
of weeks. This will allow the individual 
engineer to feel that he is contributing 
and not a part of a faceless surplus mass 
of people. A desk, a chatcral colored 

hours don't necessarily mean creative 
engineering. We need less teamwork 
and toothy grins and more solid scicsi- 
tific thinking. And where in the world 
the idea got started that eiipiiceiing is 
a gentlemen's profession is difficult for 
me to fathom — probably the same line 
of reasoning that it takes a gentlema 


r in the ; 


. One 


summer’s work in the industiy would 
change the most obtuse and/or slarrv- 
cyed. 

2. Give each engineer an individu,-il 
room with a blackboard. You have to 
isolate most people to start solid scien- 
tific thinking. (Tliis step alone would 
show how reaily few engineers are 
needed and create a 1949 type of 
engineers surplus overnight.) 

3. Constantly train all technical people 
in the sciences. When one is learning 
one doesn’-t stagnate. Every engineer 
needs to take at least one daytime 

merely to keep abreast of his particular 
specialty. Please, no culture. 

And as an aside, let's not be afraid to 
have some honest complaiuiog. We are all 
so busy "getting along" and being part of 
a "team” w-e are losing the war with Russia, 
and we are at war, regardless of the adminiv 
tration and Stale Department statements. 
I think perhaps we are being taught to lose 
sight of a basic psychological fact that a 
person does not have to like a person tu 
work well with that peison'-uU that is 
needed is a healthy respect for the other 
person’s abilities and professional integrity. 
Piogtess is made by effort and tliat always 
calls for some hassle. (There also seems 
to be a determined effort to make "Don': 
Rock the Boat " our national anthem.) 

A (Hapet) JoBsnoppER 


“Best” On ABMA 

On behalf of this command, I want to 
estard my thanks lo you and Dave Andei- 
ton for his excellent article "Hand-Picked 
Team Develops Jupiter" which was pub- 
lished in your April 15 issue (p. 50). It 
was the best piece of its kind which has 
appeared since the Agency’s activation 1 
February 1956. 

the piece for distribution to our people? 
Coboon L. Habbis 
Public Information Officer 
U. S. Army Ordnance Corps 
Army Ballistic Missile Agency 


Not GM Division 

Under the subheading "Boeing " ou p. 41 
of the April 15 issue of Aviation M'eee. 
in the article entitled “Manufactuiers Push 
to Meet Jet Deadlines," you mention our 
company as being a division of Gencint 

This is in error. We have no connection 
with General Motors, nor have we ever 
beeu connected with them. 

Out division is a division of the Twin 
Coach Company, Kent, Ohio. 

G. H. Hecht, Vice Pbesiden i- 
Contracts Administration 
Twin Coach Co. 

Aircraft Division 
Buffalo, N. Y. 
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FROM TOUCHDOWN TO TAKE-OFF 

WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


When landing, caking off or just taxi- 
ing, safety depend-s upon the unfailing 
teamwork of everything chat makes up 
the landing gear system. 

Retractor actuation, control valves, 
nose wheel steering, power braking, as 
well as wheels, brakes and shock- 
absorbingstrucs — even circs — these are 
the things that make up the complete 


landing gear system. .And it is vital that 
all components function together with 
split-second accuracy and efficiency. 

That is why Bendix* speciali7.es in 
complete and integrated landing gear 
systems. For, components that have 
been designed and engineered to work 
together give better and more depend- 
able performance than any arbitrarily 


a.sseinbled system. The components of 
a Bendix landing gear system are 
engineered as a matched set, then 
tested and tuned to work together like 
a trained crew. 

So, when it comes to gear for landing, 
chink and plan in terms of a complete 
landing gear system. Then we suggest 
you think of Bendix and Bendix 
Products Division at South Bend, Ind. 


Bendix 


South Bend, 


IND. 





For ON-SCHEDULE production of B-52’s . . . 

Major Aircraft Components from GOODYEAR, 
Aluminum Mill Products from REYNOLDS 


Faced with the job of turning out the nation’s 
largest jet bomber in record time, Boeing called 
on Goodyear Aircraft to mass-produce a host of 
major components. To meet strict schedule re- 
quirements, Goodyear needed reliable suppliers 
and ready sources. 

Goodyear relies on dependable suppliers like 
Reynolds to deliver needed materials fast. As a 
major subcontractor for the B-52 Stratofortress, 
Goodyear selected Reynolds for high quality alu- 
minum sheet and plate, extrusions, tubing, wire, 
rod and bar. 

Reynolds goes beyond meeting industry stand- 
ards to supply these products. Its technical serv- 
ices work with customers’ designers and engineers. 


REYNOLDS ALUMINUM 


making Reynolds more than just a supplier, 
actually a part of many important industries. 

For details on how Reynolds can serve you, 
and for a complete index of Reynolds technical 
handbooks and films, write to Reynolds Metals 
Company, P.O. Box 1800-TJ, Louisville l,Ky. 


For below-mill quantities of AND sections and other aircraft 
shapes, contact our specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 W. Imperial Highway, Los 
Angeles 45, Calif. Telephone: Oregon 8-7621. 



See “CIRCUS BOY’’, Reynolds exciting dramatic series, Sundays, NBC-TV 



